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The goal of this work was developing of highly informative an enzyme-linked immunosorbent assay
(ELISA) for the detection of IgG and IgA antibodies against to Chlamydia trachomatis, as well as comparative
characterization of developed assay using standardized control materials. The study was conducted using:
monoclonal antibodies (McAbs) to human IgA and 1gG; recombinant Ch. trachomatis proteins — Pgp3, major
outer membrane protein (MOMP); two panels of characterized sera and four reference ELISA kits. The study
of immunochemical activity of peroxidase conjugates of McAbs was performed in comparison with conjugates
of commercial analogues: anti-lgG McAb 2A11 and anti-lgA McAb AD3. About half of the conjugates from the
received McAbs panel were more active compared to the reference antibody conjugates. It was quite justified
to use the conjugates of antibodies that interact with different antigenic determinants. When IgG antibodies
were detected to MOMP, it was justified 1.14-1.56 times more; when IgA antibodies were detected to MOMP,
it was justified 1.16-1.37 times more. ELISA for detecting IgG/IgA antibodies to MOMP and Pgp3 of Ch. tra-
chomatis were evaluated using appropriately described serum panels OCO-42-28-313-00 and OCO-42-28-
314-00. Comparative studies of the developed ELISA for the detection of IgG and IgA antibodies to the MOMP
and Pgp3 of Ch. trachomatis showed their prominent advantage over the commercial analogues, which more
clearly demonstrates the difference in the ratio of average values of optical density of positive and negative
samples of the described panel of sera: this indicator for commercial kits was 1.36-3.59 times less.

Keywords: enzyme-linked immunosorbent assay, Chlamydia trachomatis, major outer membrane protein,
Pgp3, sensitivity, specificity.

l ' rogenital chlamydia refers to one of the
most common sexually transmitted infec-
tions. According to the World Health Or-

ganization, about 90 million people in the world

every year become infected with the pathogen Chla-
mydia trachomatis [1]. In Ukraine, the incidence of
urogenital chlamydia is 80 people per 100 thousand
inhabitants. About 16% of pregnant women are in-
fected with Ch. trachomatis [2]. The etiological role
of Ch. trachomatis in 50-60% of cases of tubal in-
fertility has been established. One quarter of cases
of ophthalmopathology and respiratory diseases in
newborns and young children are associated with

chlamydial infection [2].

One of the important components of the fight
against the proliferation of urogenital chlamydia is

the effective diagnosis of the disease, which is re-
alized through direct (detection of antigens, nucleic
acids, microscopy and cultivation of the patho-
gen), and indirect (detection of specific antibodies)
methods. One of the methods that have been widely
used in the diagnosis of urogenital chlamydia is an
enzyme-linked immunosorbent assay (ELISA), the
use of which allows for differential diagnosis — to
determine the stage and nature of the course of the
disease, which is especially important in the chronic
course of the disease. For this purpose, the effect
of human serum (plasma) and biological secrets on
IgM, IgA, and IgG antibodies specific to Ch. tra-
chomatis antigens is studied.

The major outer membrane protein (MOMP)
plays the most important role for a serological diag-
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nostic purpose among all Ch. trachomatis antigens.
This pathogen protein is considered the primary site
for interaction with T cells, specific depending on
serovar of microorganisms. MOMP is a transmem-
brane porin, parts of which are localized on the sur-
face of the pathogen cell. Persistent Ch. trachomatis
carry a smaller amount of MOMP involved in ac-
tive transport. In MOMP absence, large hydrophilic
molecules, including antibiotics do not penetrate in-
side chlamydia. MOMP is a highly specific protein
for genital forms of chlamydial infections [2]. Other
most immunogenic proteins of the pathogen include
the plasmid protein Pgp3. With long Ch. trachomatis
persistence increases the expression of 60 kDa heat
shock protein (HSP-60), which has a high degree of
homology with a human protein of a similar size.
HSP-60 production leads to the phenomenon of mo-
lecular mimicry, which in turn often causes autoim-
mune processes [3, 4].

Serologic methods of diagnosis of chlamydial
infection can determine the stage and nature of the
course of the disease, which is especially impor-
tant in the chronic course of the disease for many
months and years. For this purpose, in the ELISA,
specific antibodies of the IgM, IgA, and IgG classes
are gradually synthesized and accumulated in the
blood serum and in the biological secrets of humans.
Specific IgA-class antibodies are present in both se-
rum and secretory forms; they are indicators of both
acute infection and manifestation in a chronic form
of the disease. In serum, antibodies of the IgA class
appear 10-14 days after the onset of the disease, a
little earlier than the antibodies of the IgG class,
but at lower concentrations. They can be detected
at the onset of the disease in the secretions of the
genital organs. High concentrations of antibodies in
this class may indicate a chronic infection. Specific
IgA antibodies have a half-life of 5-7 days, which
allows them to be used to control the treatment ef-
fectiveness. Reducing the level of these antibodies
2-3 times indicates successful therapy. 1gG antibo-
dies appear from the third week after the onset of the
disease. Their presence reflects the general picture of
the immune response as a result of acute, chronic or
transmitted infection. In the latter case, IgG can be
found to be low for many years [5, 6].

Thus, the development of modern highly in-
formative test-kits for serological diagnostics of
urogenital chlamydia is an important task for health
protection.

The aim of the work was developing of highly
informative ELISA for the detection of 19G and IgA
antibodies against to Ch. trachomatis using highly
active and specific biological and chemical reagents,
as well as comparative characterization of developed
assay using standardized control materials.

Materials and Methods

Monoclonal antibodies (McAbs) to human IgA
and 1gG have been obtained and described earlier
[7]. All antibodies of these panels were characterized
by high activity in the indirect ELISA (to the cor-
responding immunoglobulin and its Fc fragments),
high titre in the culture fluid and the affinity constant
(Table 1 and Table 2).

Recombinant proteins (antigens). Two recombi-
nant Ch. trachomatis proteins were used to construct
ELISA test-kits: Pgp3, MOMP (Virogen, USA).

Periodate method of synthesis of peroxidase
antibody conjugates. Conjugation of McAbs with
horseradish peroxidase (HRP) (alkaline form)
(Sigma, USA) was carried out at the mass ratio
antibodies : enzymes equal 2 : 1 by the method of
periodate oxidation by Tissen [8] with own modifi-
cations [9]. HRP was dissolved in 0.1 M carbonate-
bicarbonate buffer solution (CBBS), pH 8.0, up to a
concentration of 15 mg/ml, and then equal volume
of water solution of sodium periodate (14 mM) was
added. For HRP oxidation reaction mixture was in-
cubated for 2 h at room temperature. The obtained
solution of oxidized HRP was mixed with a solu-
tion of dialyzed antibodies (against 0.1 M CBBS,
pH 9.2). The mixture was cyclically passed through
a 0.45 pm filter for 10 min at room temperature (filter
material was a mixture of biologically inert acetate
and cellulose nitrate, Millipore, USA). The conju-
gate solution was eluted from the column and a 1/20
volume portion of aqueous NaBH, solution (5 mg/
ml) was added. To stop the reaction, the mixture was
cooled to 4 °C, and then another 3/20 part of NaBH,
solution was added, incubated for 60 min at room
temperature. The resulting solution of peroxidase
conjugate McAbs was transferred to 0.02 M phos-
phate buffer solution containing 0.15 M NaCl (PBS),
pH 7.2, by dialysis.

The panels of characterized serums. For the
primary characteristics of the McAbs conjugates
the intra-laboratory serum panels (ILPs) were used,
which were based on the results of testing the serum
samples of people with a confirmed diagnosis of uro-
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Table 1. The complex characteristic of monoclonal antibodies to the human IgA Fc fragment

McAps |_oPtical density in ELISA K Isotype Titre in lelture Affinity constant D, Epitope 2
IgA IgA Fc fragment fluid ¥ 10° M
131A9 2.235 2.022 19G,, 1:500 12.0 A2.1
131D11 2.201 1.899 19G,, 1:1000 2.5 A2.2
132B6 1.780 1.802 19G,, 1:500 2.5 A2.2
132F12 1.998 2.010 IgG,, 1:1000 12.0 A2.1
133E9 2.685 2.667 19G,, 1:1000 5.0 A2.2
133G12 1.423 1.586 19G, 1:1000 10.0 A23
134C9 2.632 2.662 IgG,, 1:500 14.0 A2.1
136A9 2.562 2.441 IgG,, 1:800 10.0 A2.3
136D5 2.321 2.322 IgG,, 1:1000 11.0 A2.3
136D6 2.952 2.801 19G,, 1:500 8.0 A2.3
136E12 3.031 2.885 19G,, 1:500 5.0 A2.3
137C10 1.920 1.881 19G, 1:500 5.0 A2.2
137D5 2.325 2.380 I9G,, 1:800 10.0 A2.3
142C5 3.032 2.984 19G, 1:500 1.0 Al2
143D4 3.051 2.988 19G, 1:1000 8.0 Al.l
144D11 3.023 2.988 IgG, 1:1000 5.0 Al.l
146B1 3165 2.998 IgG,, 1: 2000 10 Al2
146H9 2.878 2.877 IgG, 1:400 2.0 Al2

Note. Y The average values according to the results of the testing in 4 repetitions are given (P < 0.05). 2 Symbol of
epitope and epitopic region based on comparative epitope mapping.

Table 2. The complex characteristic of monoclonal antibodies to the human IgG Fc fragment

Optical density in ELISA Y Titre in culture | Affinity constant Y, .
McAbs 19G IgG Fc fragment Isotype Auid 1}69 M Epitope ?
201C8 3.001 2.985 19G, 1:800 20.0 Gl1.2
201F10 2.889 2.661 I9G, 1:800 10.0 G2
202B7 3.094 3.002 19G,, 1:1000 20.0 Gl1
202D10 3.112 3.066 19G,, 1:1000 28.0 Gl1
203D10 2.145 2.321 19G, 1:800 20.0 G1.2
203G4 2.333 2451 IgG,, 1:800 16.0 G2
206B2 3.008 2.988 19G, 1:800 20.0 Gl1
206C8 3.015 3.025 IgG,, 1:1000 28.0 G1.2
206C12 2.455 2.399 IgG, 1:500 8.0 G2
206E3 3071 3.001 19G,, 1:500 8.0 Gl.2
206H11 2.544 2.651 19G, 1:800 8.0 G2
207F3 2.918 2.899 l9G,, 1:800 20.0 Gl2

Note. » The average values according to the results of the testing in 4 repetitions are given (P < 0.05). 2 Symbol of
epitope and epitopic region based on comparative epitope mapping.
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genital chlamydiosis (including PCR tests), as well
as healthy donors. The formation of ILPs was car-
ried out by testing of serum samples in commercial
ELISA Kits for detection of 1gG or IgA antibodies
to Ch. trachomatis MOMP. For final evaluation of
sensitivity and specificity of the developed ELISA
the commercial characterized serum panels OCO-
42-28-313-00 and OCO-42-28-314-00 containing
and not containing [gG/IgA specific antibodies to
Ch. trachomatis (Medical Biological Union, Russia)
were used.

Diagnostic characteristics of ELISA and immu-
noenzyme conjugates. To assess the diagnostic quali-
ty of immunoenzyme conjugates and the analysis as
a whole, the positivity index (PI) was used. Pl was
calculated as the ratio of the average value of the
positive samples optical density to the cut-off value.
In turn, the cut-off value was calculated as the sum
of the average value of the negative samples optical
density and the threefold value of the standard devia-
tion. To evaluate the analysis, the ratio between the
mean values of optical density of positive and nega-
tive samples was also used.

Statistical methods. Statistical processing of the
results was performed using Student’s t-criterion. In
order to assess the acceptability of the number of re-
peated measurements the experimental level of sig-
nificance of P was used in the calculation of the PI.
It was considered sufficient if the calculated value of
the criterion calculated by the sample did not exceed
the critical value of the significance level a = 0.05
(P <0.05).

Bioethical norms. The research was conducted
in accordance with international and national bioeth-
ical recommendations.

Results and Discussion

Rationale of ELISA configuration. It is known
that the main serological markers of urogenital chla-
mydia are IgG and IgA class antibodies specific to
Ch. trachomatis. The literature describes various
antigenic proteins of the pathogen, including cell
wall proteins; however, the most immunogenic is the
major outer membrane protein, the plasmid protein
Pgp3, as well as HSP-60 and HSP-70 are the most im-
munogenic ones [10-14]. Manufacturers of commer-
cial diagnostic Kits usually use only one type of anti-
gen to detect antibodies by certain test-kit [15-17]. In
our opinion, such an approach is not rational, since it
reduces the diagnostic informativeness of the ELISA
a priori. Therefore, it is advisable to use a combina-

tion of different antigens of the pathogen in the de-
velopment of diagnostic test-Kits. It is obvious that
the combination of antigens should be grounded in
the pathogenesis of the disease. Thus, for example, it
is inappropriate to construct ELISA for simultaneous
detection of antibodies to the MOMP and heat shock
proteins, since these serological markers, each sepa-
rately, allow for differential diagnosis and/or control
of therapeutic efficacy. Instead, in order to establish
the initial diagnosis (screening), it is expedient to co-
detect antibodies to the MOMP and Pgp3. A similar
approach is implemented, for example, in serological
diagnosis of hepatitis C and syphilis [18, 19].

Based on the foregoing, the task was to develop
an immunoassay for the detection of IgG and IgA
antibodies to two antigens of the pathogen (MOMP
and Pgp3). For development, a basic variant of the
indirect ELISA was used, which provided for the
presence of a number of biological components with
certain properties, namely: recombinant proteins
MOMP, Pgp3 and HSP-60, as well as conjugates of
monoclonal antibodies to human 1gG and IgA. De-
velopment of ELISA for detection of 1gG antibodies
specific to Ch. trachomatis heat shock protein (HSP-
60) was described by us before [20], that is why we
will not dwell on this issue at this time.

Immunochemical characterization of peroxi-
dase conjugates of McAbs specific to human IgG and
IgA, and the development of ELISA test-Kit. In order
to realize the task at the first stage, it was necessary
to synthesize peroxidase conjugates of the anti-spe-
cies monoclonal antibodies (anti-1gG, anti-1gA). To
obtain conjugates we used the most suitable method
in this case, the personal method (with own modi-
fications). The synthesized peroxidase conjugates
were characterized in ELISA to detect appropriate
antibodies specific to the antigen of the pathogen of
urogenital chlamydiosis using an evaluation panel of
sera (internally laboratorial sera panel). Conjugates
of anti-IgG and anti-IgA antibodies were characteri-
zed by ELISA to detect appropriate antibodies to the
MOMP. This characteristic of the conjugates of self
obtained McAbs was performed in comparison with
conjugates of McAbs of the same specifics obtained
by other authors: anti-lgG McAb 2A11 and anti-IgA
McAb AD3 (Sorbent, Russia) (Fig. 1-2). The best
McADbs’ conjugates were also tested in ELISA for
detection of anti-lgG and anti-IgA antibodies to the
pathogen protein Pgp3 (Fig. 3-4).

The obtained results indicate that most of the
conjugates of self obtained McAbs are above their
respective commercial counterparts by its activity.
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Fig. 1. Results of the primary characterization of McAbs to human 1gG in the ELISA to detect IgG antibodies
to MOMP (PI calculation was based on the results of three replies testing of 8 negative and 8 positive sera for

specific anti-MOMP IgG antibodies; P < 0.05)
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McAbs conjugates and its epitope specificity

Fig. 2. Results of the primary characterization of McAbs to human IgA in the ELISA to detect IgA antibodies
to MOMP (PI calculation was based on the results of three replies testing of 8 negative and 8 positive sera for

specific anti-MOMP IgA antibodies; P < 0.05)

Subsequent studies were aimed at studying the pos-
sibility of the joint use of peroxidase conjugates of
self obtained McAbs. The prerequisites for these
studies were the results of relative epitope mapping
of the McAbs (Table 1-2).

Given that obtained McAbs were directed
to different epitopic regions and different epitopes
within a single epitopic region, it is likely from the
theoretical point of view that signal strength en-
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hancement in the ELISA is quite possible with the
consistent use of non-competing McAbs conjugates
(or such a competition is minimal).

Analyzing the results of the primary charac-
teristics in the ELISA of the conjugates of McAbs
to human 1gG (Fig. 1) and the immunochemical
properties of anti-lgG McAbs (Table 2), we selected
two pairs of McAbs, which in our opinion may be
promising for design highly sensitive ELISA test-
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Fig. 4. Results of the primary characterization of McAbs to human IgA in the ELISA to detect IgA antibodies
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specific anti-MOMP IgA antibodies; P < 0.05)

kit. Firstly, we used the pair of 202D10 and 201F10
McAbs which is directed to the epitopes G1.1 and
G2, respectively, belonging to different epitopic re-
gions. It should be noted that the 202D10-HRP con-
jugate was characterized by the highest level of ELI-
SA signaling among the tested monoconjugates; the
201F10-HRP conjugate showed the mean values of
the positivity index, but it prevailed in the conjugate
of the commercial McAb 2A11). Secondly, we used

the pair of 202D10 and 206C8 McAbs, which were
directed to different epitopes of one epitopic region —
G1.1 and G1.2, respectively. The conjugates of both
antibodies showed a high Pl based on the primary
characteristics of the conjugates of McAbs to human
IgG in the ELISA.

Comparative studies of conjugates of various
pairs of anti-lgG McAbs (Fig. 5) showed that the
highest positivity index is appropriate to a pair of
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conjugates 202D10-HRP + 201F10-HRP: PI of this
pair is significantly higher compared to similar re-
sults for monoconjugates. At the same time, the
combined use of the conjugates of McAbs 202D10
and 206C8, which are directed to the same epito-
pic region, did not allow us to significantly increase
the analysis informativeness. Taking into obtained
results, the mixture of conjugates 202D10-HRP +
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201F10-HRP is the most promising for use in the
further development of high-sensitivity ELISA for
the detection of specific IgG antibodies.

To select the pairs of conjugates of anti-
IgA McAbs for comparative studies of ELISA
efficacy, an analysis of the results of the previous
characterization of the anti-lgA peroxidase
conjugates (Fig. 2) and the complex of biological
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properties of the corresponding McAbs (Table 1)
was performed.

For comparative study, the following pairs
of McAbs were formed. First, McAbs 133G12 and
132F12 were used, which are directed to the epitopes
A2.3 and A2.1, respectively, which are the most dis-
tant from each other within the epitopic region A2
(Table 1), and are characterized by high values of
the PI in ELISA (in case of separate usage) (Fig. 2).
Secondly, McAbs 133G12 and 133E9 were used,
which are directed to the epitopes A2.3 and A2.2, re-
spectively, and are also characterized by the best Pl
results (Fig. 2); thirdly, McAbs 133G12 and 143D4,
which are directed to the epitopes A2.3 and Al.l,
belonging to different epitopic regions, as well as
in the form of monoconjugates, are highly active
in the ELISA (Fig. 3); fourthly, the McAbs 133E9
and 143D4, which are directed to the A2.2 and Al.1
epitopes, belonging to different epitopic regions, as
well as in the form of monoconjugates, are highly
active in the ELISA (Fig. 2).

The performed studies (Fig. 6) showed that the
consistent use of the 133G12-HRP + 132F12-HRP
conjugates provides the most pronounced increase of
the ELISA positivity index — up to 16.2 versus 13.2
for monoconjugate 133G12-HRP and up to 11.2 for
monoconjugate 132F12-HRP. The use of other pairs
of conjugates increased the value of the ELISA posi-
tivity index, but did it less. Based on the obtained
results, the most promising way of creating highly
sensitive ELISA for the detection of specific IgA an-
tibodies is the mixture of conjugates 133G12-HRP +
132F12-HRP.

In the next step, the stability of the best con-
jugates of each specificity (202D10-HRP, 201F10-
HRP, 133G12-HRP, and 132F12-HRP) was tested
for long term storage at 37 °C. The obtained results
indicate a high stability of the synthesized McAbs
conjugates for two months: under the experiment,
after 2 months, the conjugates demonstrated from
79 to 85% of the initial immunochemical activity:.
These results allow using of these conjugates to de-
velop ELISA test-Kits based on it.

Study of diagnostic characteristics of ELISA
for detection of IgG and IgA antibodies specific to
MOMP and Pgp3 Ch. trachomatis. After a series
of routine experiments to determine the optimal
titers of peroxidase conjugates of McAbs and the
concentrations of recombinant proteins for sorp-
tion, an assessment of the specificity and sensitivi-
ty of the developed ELISA test-kits was performed

by the characterized serum panels containing or not
containing IgG/IgA specific antibodies to Ch. tra-
chomatis (Medical Biological Union, Russia, OCO-
42-28-313-00 and OCO-42-28-314-00) (Table 3-6).
Self developed ELISA test-kits the determination
of IgG and IgA antibodies to the MOMP and Pgp3
was conventionally labeled by ELISA-MOMP/Pgp3-
IgG and ELISA-MOMP/Pgp3-IgA. Relevant studies
to detect IgG and IgA antibodies to the urogenital
chlamydial pathogen were performed in compari-
son with commercial diagnostic kits of well-known
manufacturers.

Thus, the approach to detect specific antibo-
dies to two antigens of the pathogen of urogenital
chlamydia (MOMP and Pgp3), the application of an
optimized technique for the synthesis of immuno-
enzyme conjugates, as well as the use of a mixture
of conjugates of monoclonal antibodies directed to
different epitopes of immunoglobulin molecules, al-
lowed developing ELISA with significantly better
diagnostic characteristics compared to similar com-
mercial test-Kits. Thus, as a result of the previous
work, a number of biological components (McAbs to
human IgG and IgA, Ch. trachomatis recombinant
HSP-60) were used to construct ELISA for diagno-
sis of urogenital chlamydiosis. Other bioreagents (re-
combinant Ch. trachomatis MOMP and Pgp3) were
selected among those presented on the market after
preliminary testing of their immunochemical activity.

The logic of further research was to establish
the optimal configuration of peroxidase conjugates
anti-lgG and anti-lgA McAbs (as monoconjugates or
compatible use of conjugates of McAbs of different
epitope specificity) for the simultaneous detection of
antibodies of a certain class to the MOMP and Pgp3
as the most immunogenic Ch. trachomatis proteins.
The study of immunochemical activity of peroxidase
conjugates of McAbs was performed in comparison
with conjugates of commercial analogues: anti-lgG
McAb 2A11 and anti-lgA McAb AD3. About half
of the conjugates from the received McAbs panel
were more active compared to the reference antibody
conjugates. As in previous studies [20], it was quite
justified to use the conjugates of antibodies that in-
teract with different antigenic determinants. When
IgG antibodies to MOMP were detected, it was jus-
tified 1.14-1.56 times more; when IgA antibodies
to MOMP were detected, it was justified 1.16-1.37
times more. The obtained encouraging results were
the prerequisite for the development of highly sensi-
tive ELISA for differential serodiagnosis of urogeni-
tal chlamydiosis.
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Table 3. Results of the study of the sensitivity and specificity of different ELISA test-kits for detection of IgG
antibodies to Ch. trachomatis by using of the characterized serum panel

ELISA test-kits
Pa';ﬂ ;Z':rp'e ELISA-MOMP/Pgp3-IgG Test-kit #1 (Germany) Test-kit #2 (Russia)
oD PI obp | P oD PI
Negative serums
1 0.071* 0.38 0.075 0.19 0.088 0.31
2 0.076 0.41 0.099 0.25 0.089 0.32
3 0.098 0.52 0.192 0.49 0.147 0.53
4 0.144 0.77 0.291 075 0.091 0.33
5 0.095 0.51 0.088 0.23 0.183 0.65
6 0.116 0.62 0.095 0.24 0.201 0.72
7 0.065 0.35 0.077 0.20 0.147 0.53
8 0.057 0.31 0.155 0.40 0.093 0.33
9 0.062 0.33 0.069 0.18 0.136 0.49
10 0.129 0.69 0.229 0.59 0.116 0.41
1 0.088 0.47 0.166 0.43 0.098 0.35
12 0.085 0.46 0.159 0.41 0.085 0.30
13 0.118 0.63 0.122 0.31 0.198 071
14 0.157 0.84 0.229 0.59 0.131 0.47
15 0.047 0.25 0.147 0.38 0.074 0.26
16 0.065 0.35 0.189 0.48 0.061 0.22
17 0.041 0.22 0.199 0.51 0.041 015
18 0.032 0.17 0.087 0.22 0.055 0.20
19 0.087 0.47 0.298 0.76 0.036 013
20 0.083 0.44 0.110 0.28 0.109 0.39
Positive serums
21 2.089 11.19 0.589 151 2.066 7.38
22 1.469 7.87 0.988 2.53 1.801 6.43
23 2.606 13.96 0.722 1.85 2.215 7.91
24 0.089 0.48 0.698 179 0.752 2.69
25 1.316 7.05 0.628 161 1.211 4.33
26 2.440 13.07 2.681 6.87 2.451 8.75
27 1.997 10.69 0.855 219 1.901 6.79
28 1.099 5.89 0.455 117 1.028 3.67
29 0.988 5.29 0.501 1.28 0.877 313
30 2.447 13.10 1113 2.85 2114 7.55
31 1.086 5.82 0.895 2.29 0.704 2.51
32 2.458 13.16 0.457 1.17 2.145 7.66
33 1781 9.54 0.366 0.94 1.366 4.88
34 2.101 11.25 1.455 373 1.904 6.80
35 2.411 12.91 0.418 1.07 1.814 6.48
36 1.522 8.15 1.101 2.82 0.699 2.50

Note.* The arithmetic average values of OD for each sample in three replies are presented; P < 0.05.
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Table 4. Comparative characteristics of different ELISA test-kits for detection of IgG antibodies to

Ch. trachomatis

ELISA test-kits

Analysis characteristics Test-kit #1 Test-kit #2 (Russia) ELISA-MOMP/
(Germany) Pgp3-1gG
The mean value of OD of negative serums 0.154 0.109 0.086
The mean value of OD of positive serums 0.870 1.566 1.744
Cut-off 0.364 0.254 0.187
The ratio of mean values of OD
of positive and negative serums 5.66 14.37 20.32

Table 6. Comparative characteristics of different ELISA test-kits for detection of IgA antibodies to

Ch. trachomatis

ELISA test-kits

Analysis characteristics (Téi}l;: rﬁ;?,) Test-Kit #4 (Russia) ELII:)sg?é%é)g/[P/
The mean value of OD of negative serums 0.155 0.114 0.090
The mean value of OD of positive serums 0.644 0.972 1.044
Cut-off 0.333 0.346 0.263
The ratio of mean values of OD
of positive and negative serums 415 8.55 11.59

The designed ELISA needed to be evaluated, at
least for the most important qualitative indicators —
sensitivity and specificity. ELISA for detecting IgG/
IgA antibodies to MOMP and Pgp3 of Ch. trachoma-
tis could be evaluated using appropriately described
serum panels presented on the market, for example,
0CO0-42-28-313-00 and OCO-42-28-314-00. Com-
parative studies of the developed ELISA for the de-

tection of 1gG and IgA antibodies to the MOMP and
Pgp3 of Ch. trachomatis showed their prominent
advantage over the commercial analogues, which
more clearly demonstrates the difference in the ratio
of average values of optical density of positive and
negative samples of the described panel of sera: this
indicator for commercial kits was less in 1.36-3.59
times.
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Table 5. Results of the study of the sensitivity and specificity of different ELISA test-kits for detection of IgA
antibodies to Ch. trachomatis by using of the characterized serum panel

ELISA test-Kits

Par;]ilrrs]ggple ELISA-MOMP/Pgp3-IgA Test-kit #3 (Germany) Test-kit #4 (Russia)
oD PI op | op* PP | oD

Negative serums
1 0.121* 0.46 0.142 0.39 0.118 0.32
2 0.107 041 0.102 0.28 0.137 0.37
3 0.123 0.47 0.082 0.23 0.188 0.51
4 0.260 0.99 0.077 0.21 0.295 0.80
5 0.047 0.18 0.211 0.59 0.055 0.15
6 0.038 0.14 0.255 0.71 0.039 011
7 0.104 0.39 0.150 0.42 0.166 0.45
8 0.084 0.32 0.207 0.58 0.111 0.30
9 0.069 0.26 0.206 0.57 0.078 0.21
10 0.039 0.15 0.152 0.42 0.029 0.08
11 0.142 0.54 0.159 0.44 0.104 0.28
12 0.032 0.12 0.241 0.67 0.038 0.10
13 0.138 0.52 0.091 0.25 0.266 0.72
14 0.032 0.12 0.129 0.36 0.030 0.08
15 0.120 0.46 0.214 0.59 0.153 0.41
16 0.041 0.16 0.089 0.25 0.085 0.23
17 0.039 0.15 0.086 0.24 0.047 0.13
18 0.086 0.33 0.200 0.56 0.108 0.29

Positive serums
19 0.788 2.99 0.359 1.00 0.701 1.89
20 0.719 2.73 0.712 198 0.613 1.66
21 0.658 2.50 0.863 2.40 0.544 147
22 0.322 122 0.462 1.28 0.325 0.88
23 0.506 1.92 0.401 111 0.499 135
24 1128 4.28 0.377 1.05 0.984 2.66
25 0.747 2.84 0.341 0.95 0.744 2.01
26 2.020 7.67 1122 312 1.988 5.37
27 1.439 5.46 0.370 1.03 1.366 3.69
28 1.988 7.55 1.874 5.21 1811 4.89
29 0411 1.56 0.419 116 0.390 1.05
30 1.805 6.85 0.425 118 1.700 4.59

Note.* The arithmetic average values of OD for each sample in three replies are presented; P < 0.05.
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PO3POBKA TA XAPAKTEPUCTHUKA
BUCOKOIH®OPMATHUBHOI'O
IMYHOEH3UMHOI'O AHAJII3Y AJiA
BUSBJIEHHSI 1gG TA IgA AHTUTLI
IO Chlamydia trachomatis

O. IO. 'aaxin', FO. B. I'opuwyHoé?,
O. B. becapa®', O. M. Isanosa?

'HamionanbHMi TEXHIYHUN YHIBEPCUTET
VYkpainu « KuiBcbkuii MOTITEXHIYHUN
iHCTHTYT iMeHi Iropst CikopchKoroy;
e-mail: alexfbt@gmail.com;
2TOB «Xemay, Kuis

MeTtoto poboTu Oyma po3poOKa BHCOKO-
iHhopMaTuBHOTO iMyHOeH3UMHOro aHamizy (IEA)
s susiBnerHs [gG ta IgA-antutin no Chlamydia
trachomatis, a TakoX MOpIBHSJIbHA XapaKTEpPH-
CTHKa PO3POOIEHOTO aHami3y i3 3aCTOCYyBaHHSIM
CTaHJAPTU30BAaHUX  KOHTPOJBHUX  Marepiais.
JocnikeHHd  OpOBOAMJIOCH 13  BHKOPHCTaH-
HSIM: MOHOKJIOHAJNIBHUX aHTUTIN (MKAT) mo IgA
ta IgG mromuHW; peKoMOIHAHTHUX TPOTEiIHIB
Ch. trachomatis — Pgp3; ocHOBHOTrO MpOTEIHY
30BHIMHBOI MeMOpann (MOMP); nBox mnaHeneit
OXapaKTepH30BaHUX CHPOBATOK Ta YOTHPLOX pede-
pentHux [EA-HaOopiB. IMyHOXIMIUHY aKTHBHICTH
MIEPOKCHIA3HNX KOH toraTiB MKAT MOpiBHIOBAIH 13
KOMepIiHHIMH aHajoraMu — aHTu-IgG MkAT 2A11
ta aTH-IgA MxAT AD3. Tloka3aHo, mo OIHU3BEKO
TTOJIOBUHY KOH IOTATiB 13 ofiepkaHoi maHemi MKAT
Oyn¥M aKTHUBHINIMMH TOPIBHSHO i3 KOH IOTaTamu
pedeperTHUX aHTUTIN. L[imkom BuNpaBmaHUM
BUSIBUJIOCSL CyMIiCHE BHKOPUCTAHHSI KOHIOTaTiB
AHTHUTIJ, MO B3aEMOMIIOTH 13 PI3HUMHU aHTHTCH-
HUMHU JAeTepMiHaHTaMu: y pasi BussieHHs IgG-
antutin 10 MOMP — y 1,14-1,56 pa3a; 3a BusB-
neHHs IgA-aaturin o MOMP — y 1,16-1,37 paza.
CxonctpyiioBani IEA oriHtoBanmm 3a HOMOMOTOFO
BIJIMIOBITHUX OXapaKTEPU30BAaHUX MNaHEJIeH CHpO-
Batok OCO-42-28-313-00 ta OCO-42-28-314-00.
[NopiBHsuTBHI MocTiKeHHs po3podmenux [EA s
BusiBieHHs [gG- ta I[gA-anTuTin o MOMP ta Pgp3
Ch. trachomatis mokasasu moMiTHy iX nepeBary HaJ
KOMepUiHMMH HabopaMu, 110 ICKPaBO JEMOHCTPYE
PO30IKHICTh y CHiBBIJIHONIEHHI CEpPENHIX 3HAUYEHBb
ONTUYHOI TYCTHMHHM TO3UTHUBHUX Ta HETaTHBHHUX
3pa3KiB OXapaKTepU30BaHOI ITaHei CHPOBATOK: LEH
MTOKa3HUK JJIs1 KOMEPIiIHHNX HaOopiB OyB MEHIIe B
1,36-3,59 pa3a.

KnrodoBi ciioBa:iMyHOCH3UMHUH aHAII3,
Ch. trachomatis, ocHOBHMIT MpOTEiH 30BHILIHBOT
MeMOpaHu, Pgp3, 4y TnuBICTb, CICU(IYHICTD.

PABPABOTKA U XAPAKTEPUCTHUKA
BBICOKONMH®OPMATHUBHOI'O
NMMYHOSH3UMHOI'O AHAJIN3A
JJI51 BBISIBJIEHUSA IgG U IgA
AHTHUTEJ K Chlamydia trachomatis

A. FO. I'ankun?, FO. B. I'opuwyHoé',
A. B. Becapa6*, O. M. Hsanoea?

'HanuoHanbHbI TEXHUYECKUN YHUBEPCUTET
VYxpauns! «KueBckuil nonuTeXHUUECKU
HHCTUTYT UMeHu Urops Cuxopckoroy;
e-mail: alexfbt@gmail.com;

2000 «Xemay, Kues

Lenpto paboThl OblIa pa3paboTKa BHICOKOWH-
(hopMaTUBHOTO UMMYHORH3UMHOTO aHanu3a (MJA)
s BeisiBieHus 1gG u IgA-anturen x Chlamydia
trachomatis, a Tak)ke cpaBHUTEIbHAs XapaKTepH-
CTHKa pa3pabOTaHHOTO aHAJIN3a C UCTIOJIb30BaHUEM
CTaHAAPTU3UPOBAHHBIX KOHTPOJIBHBIX MAaTEPUAIOB.
HccnenoBanne npoBOAMIN C IPUMEHEHHEM MOHO-
KJIOHAJBHBIX aHTuTeN (MKAT) Kk IgA n IgG venoge-
Ka; peKoMOMHAaHTHBIX TipoTenHoB Ch. trachomatis —
Pgp3; ocHOBHOrO TpoTEeMHA HAPYKHOW MEMOpaHbI
(MOMP); nByx manesei oxapakTepHU30BaHHBIX Chl-
BOPOTOK U 4eThIpex pedepeHTHhIX NDA-HAOOpOB.
VMMyHOXMMHMUYECKYI0 aKTHBHOCTD IIEPOKCHIA3HBIX
KOHBIOTaToB MKAT cpaBHMBaJIM ¢ KOMMEPUYECKH-
MU aHajioraMu — aHTu-IgG MkAT 2A1l u anTm-
IgA MxAt AD3. Iloka3zaHo, 4TO OKOJIO HOJOBHHBI
KOHBIOraToB MKAT ObuiM 0ojiee aKTUBHBIMM I10
CPaBHEHHMIO C KOHBIOraTaMH peepeHTHBIX aHTH-
Ten. BrionHe onpaBiaHHBIM 0Ka3aj0Ch COBMECTHOE
HCII0JIb30BAHUE KOHBIOIaTOB aHTHUTEJI, B3aUMOACH-
CTBYIOLUX C Pa3JWYHBIMU AHTUI'€HHBIMH JETEp-
MUHAHTaMH: [pH oOHapyxeHun IgG-aHTHTEN K
MOMP — B 1,14-1,56 pa3za; npu BbisiBieHUU IgA-
antuten Kk MOMP — B 1,16—1,37 pa3a. CkoHCTpyHU-
poBanbl DA ObUIM OLIEHEHBI C TOMOIIBIO COOT-
BETCTBYIOIIMX  OXapaKTEPU30BAaHHBIX  MaHEJICH
ceiBOpoToK  OCO-42-28-313-00 u OCO-42-28-
314-00. CpaBHUTENBHBIE HCCIEIOBaHUS pa3pado-
TaHHbIX IDA nns BeiaBienus 1gG- u IgA-anturen
k MOMP u Pgp3 Ch. trachomatis nmoka3zanu 3amet-
HOE€ UX MPEUMYILECTBO MePea KOMMEPUYECKUMHU Ha-
0opaMHu, YTO SIPKO JIEMOHCTPUPYETCS pazindueM
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B COOTHOIIEHUU CPENHUX 3HAUEHUW ONTUYECKOU
IJIOTHOCTH TOJIOKUTEIIbHBIX U OTPUIIATEIIbHBIX 00-
pa3LoB OXapaKTEPU30BAaHHOW MAaHEIN CbIBOPOTOK:
JIAHHBIM IMOKA3aTelb JJIsi KOMMEPUECKUX HaboOpoB
ObL1 MeHbIne B 1,36-3,59 pa3za.

KnmoueBrie ciaoBa: I/IMMYH03H3I/IMHblﬁ

anaju3, Ch. trachomatis, ocHOBHO# IPOTEHH BHEIII-
Hell MeMOpaHbl, Pgp3, 4yBCTBUTENBHOCTD, CICIIH-
(hMIHOCTE.
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