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The goal of this work was to study sensitivity and specificity of the developed ELISA set for the identi-
fication of IgG antibodies against Chlamydia trachomatis HSP-60 (using biotinylated tyramine-based signal
amplification system). The study was conducted using a panel of characterized sera, as well as two reference
ELISA sets of similar purpose. According to the results of ELISA informative value parameters, the ELISA we
have developed showed the highest specificity and sensitivity parameters (no false negative or false positive
results were registered). In 4 out of 15 intralaboratory panel serum samples initially identified as negative, an-
ti-HSP-60 IgG-antibodies test result in reference ELISA sets upon dilution changed from negative to positive.
The nature of titration curves of false negative sera and commercial monoclonal antibodies A57-B9 against
C. trachomatis HSP-60 after incubation for 24 h was indicative of the presence of anti-idiotypic antibodies in
these samples. Upon sera dilution, idiotypic-anti-idiotypic complexes dissociated, which caused the change
of test result. High informative value of the developed ELISA set for identification of IgG antibodies against
C. trachomatis HSP-60 has been proven. Anti-idiotypic antibodies possessing C. trachomatis anti-HSP-60
activity and being one of the causes of false negative results of the relevant ELISA-based tests have been iden-
tified in blood sera of individuals infected with chlamydial genitourinary infection agents.
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C hlamydial genitourinary infection (GUI) is
one of the most common sexually transmit-
ted infections. According to World Health
Organization, Chlamydia trachomatis infects about
90 million people each year by sexual transmis-
sion. In Ukraine, the rate of chlamydial GUI is 80
cases per 100,000 population. Nearly 16% of preg-
nant women are infected with C. trachomatis. About
50-60% of tubular infertility cases are caused by
chlamydial infection. A quarter of all ophthalmic
and respiratory diseases in newborn and younger
children are associated with chlamydial infection
[1, 2].

Effective diagnosis is one of important com-
ponents of chlamydial GUI control, which can be

realized through both direct (detection of antigens,
nucleic acids, pathogenic agent microscopic exami-
nation and cultivation) and indirect (specific antibo-
dies detection) techniques. One of the commonly
used methods in diagnostics is enzyme-linked im-
munosorbent assay (ELISA) that allows differen-
tial diagnosis — determination of disease stage and
course, which is especially important in chronic con-
ditions. For that purpose blood serum (plasma) and
human biological fluids are tested for the presence
of IgM, IgA and IgG classes of specific antibodies to
pathogen’s antigens [2, 3].

Prolonged persistency of C. trachomatis in-
creases the expression of heat shock protein with
molecular mass 60 kDa (HSP-60), which is highly
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homologous with respective natural protein in hu-
man cells. Its production results in molecular mimic-
ry phenomena, which in turn triggers autoimmune
processes. Increased level of immune system stimu-
lation by heat shock protein that occurs in case of
reinfection or persistent infection leads to chronic
inflammation and scarring of tissues and may play a
role in pathogenesis of endometrial and uterine ad-
nexal lesions. These immunopathological reactions
may be the cause of ectopic pregnancy and tubular
infertility [4, 5]. Thus, examination of patients in-
fected with C. trachomatis for the presence of 1gG
antibodies to HSP-60 is essential.

The relevance of the work to improve the sen-
sitivity of ELISA for detection of IgG antibodies to
HSP-60 is linked to the fact that HSP-60 is a marker
of autoimmune processes (complications of urogeni-
tal infections). Such tests are carried out after prima-
ry diagnosis, including the use of molecular genetic
techniques (e.g. polymerase chain reaction, PCR).

Earlier in the study, we obtained biologic com-
ponents for development of ELISA set in order to
carry out qualitative (semiquantitative) detection of
IgG antibodies to HSP-60 C. trachomatis [4, 6].

This study aimed at evaluation of diagnostic
characteristics of enzyme-linked immunosorbent as-
say for detection of 1gG antibodies to HSP-60 C. tra-
chomatis.

Materials and Methods

Blood sera. Blood sera of persons infected with
C. trachomatis (diagnosis confirmed by PCR) were
used in the study.

Immunoenzymatic kits. Commercial ELISA
kits developed for detection of IgG antibodies to
HSP-60 C. trachomatis: #1 (Germany) and #2 (Rus-
sia) were also used.

Indirect enzyme-linked immunosorbent assay.
Recombinant HSP-60 C. trachomatis adsorption
was performed in 0.05 M carbonate-bicarbonate
buffer solution (pH 9.6) for 12 h at 4 °C at concentra-
tion of 4 pg/ml. Free areas on surface of plates’ wells
were filled by bovine serum albumin solution.

The wells were injected with 100 pl of studied
human blood sera and incubated at 37 °C for 1 h,
then washed out three times with 0.02 M phosphate-
buffered saline with Tween-20, pH 7.2-7.4 (PBST).
To detect specific antigens, there was used conjugate
of monoclonal antibodies to human 1gG with horse-
radish peroxidase incubated at 37 °C for 30 min. Af-
ter incubation the plate was washed out with PBST
and injected with chromogenic substrate solution

(3,3',5,5"-tetramethylbenzidine, 0.003% H,0O,, 0.15 M
citrate bufferred solution, pH 5.0). Following the en-
zymatic reaction stop, optical density (OD) of solu-
tion was measured at wavelength 450 nm.

Indirect enzyme-linked immunosorbent assay
with biotinylated tyramine reagent was carried out
using the same procedure, however after sera incu-
bation the wells were first injected with biotinyla-
ted tyramine reagent ELAST ELISA Amplification
System (PerkinElmer, USA) according to instruction
manual.

Results and Discussion

Due to their absence in the market of control
materials, it was impossible to use standardized
serum sets for the evaluation of ELISA diagnos-
tic characteristics during detection of antibodies
to HSP-60 C. trachomatis. In this case, the only
available methodological approach is formation of
our own intralaboratory (or in-process) serum sets
and performance of comparative analysis using simi-
lar purpose diagnostic ELISA kits manufactured by
various companies.

To produce our own serum set negative to spe-
cific antibodies to C. trachomatis, obtained sera
were tested for the presence of specific IgG antibo-
dies to pathogenic HSP-60 using ELISA kits #1 and
#2. The pool of negative sera included those exhibi-
ting positive results during testing for antibodies to
other antigens of pathogen (major outer membrane
protein, Pgp3). This technique allowed formation of
intralaboratory set consisting of 15 positive and 20
negative sera.

In order to substantiate the modification of
ELISA for detection of IgG-antibodies specific for
HSP-60 C. trachomatis it makes sense to address the
following literature data.

First, various authors reported on possible di-
vergence of results obtained in different tests (serum,
molecular genetic, culture-based tests) during diag-
nosis of chlamydial genitourinary infection [7-11].
These data suggest various informative values of the
said clinical laboratory examination techniques. At
the same time, there is no consensus on the nature
of such discrepancies. For instance, negative results
of serum tests in some patients appear quite strange
in the presence of positive results for detected patho-
gen’s nucleic acids in urogenital smear by PCR. The
most common explanation of this fact relates to low
test sensitivity or low level of humoral immune re-
sponse to pathogen.
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Secondly, currently available scientific data on
heat shock proteins interaction with immune system
make it possible to content that HSP is the element of
macro organism immune regulatory network simi-
larly to idiotypic and anti-idiotypic system. This can
be proven by following facts: their availability in
both eukaryotic and prokaryotic organisms; presen-
ce of highly conserved sequences in the structure
of HSP, which are also immunodominant; high im-
munologic activity of HSP. The HSP-dependent
system (network) of inflammation and autoimmu-
nity stimulation and regulation includes, at any rate,
following elements: HSP as polyreactive antigens;
natural autoantibodies and anti-idiotypic antibodies;
proteins of macro organism as such released from
the cells due to various reasons; foreign proteins (in-
cluding HSP of microorganisms); antigen-presenting
cells that can be activated by HSP; effector and regu-
latory T-lymphocytes interacting with HSP [12-15].

Thirdly, there are numerous reports in modern
scientific literature on idiotypic and anti-idiotypic in-
teractions in blood serum of mammals and humans,
including rather successful, in our opinion, attempts
of mathematic modelling of this interaction, simi-
larly to ligand-receptor interaction [16-18]. Original
approach to detection of idiotypic and anti-idiotypic
interactions in polyclonal sera involves synchronic
changes in receptor and ligand concentrations (pri-
mary and anti-idiotypic antibodies) in the studied
system (serum) [17, 18]. This approach allows us to
determine theoretically the concentration of antigen-
antibody complex (ci) depending on the dilution ra-
tio of the serum (1)

diK+dnK+d’ —\/[dra’K +dnK+d; ): —4d}inK? 1)
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where d. — serum dilution factor, | - initial ligand
(antigen) concentration, r, — initial concentration of
bivalent receptor (antibody), K — constant of antigen-
antibody reaction equilibrium (invariable of anti-
body affinity) [18].

It is also possible to calculate within this theory
[18] following probabilities: 1) both centers of any
receptor are bound to ligand (f)); 2) both binding
centers of any bivalent receptor are free (f,); 3) when
the equilibrium is reached one of the binding centers
of receptor will become free while the other — bound
to ligand (f,). The said probabilities are also depen-
dent on the dilution ratio of sera di (2—4):
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Graphic presentation of free antibodies concen-
trations dependence in their mixture with antigen
on dilution ratio of the mixture (serum) is given in
Fig. 1.

Based on the above, further investigations with
regard to the development of ELISA for detection
of IgG class antibodies specific for HSP-60 C. tra-
chomatis were performed in two directions: firstly,
development of classic indirect ELISA for detec-
tion of IgG-antibodies (our reference designation:
ELISA-HSP-IgQG); secondly, development of indi-
rect ELISA using biotinylated tyramine reagent (our
reference designation: ELISA-HSP-1gG-TB), which
efficiency we have already proved [19]. In the latter
case, analyte-mediated enzyme activating system of
signal amplification allows performing studies of di-
luted sera, which, in turn, creates opportunities for
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Fig. 1. Theoretical dependence of free bivalent anti-

bodies concentrations in their mixture with antigen
on the dilution ratio of such mixture d-fold [18]
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examination on the presence of anti-idiotypic anti-
bodies in studied sera.

The first stage of the study included compara-
tive characteristic of the developed classical indi-
rect ELISA (ELISA-HSP-IgG) with ELISA-kits by
various manufacturers. Obtained results (Tables 1-2)
show that informative value of our developed ELISA
is not inferior to commercial equivalents and in some
ways even superior to them.

Following stage of the study comprised testing
of diluted (1:4...1:64) negative sera of intralaborato-
ry serum set in developed ELISA using biotinylated
tyramine reagent (ELISA-HSP-IgG-TB). It should
be noted that testing of diluted sera was carried out
following their incubation in wells of ELISA plates
at 4 °C for 24 h. For all the samples, except 4 which
were initially identified as negative, negative results
were obtained during titration of sera of intralabo-
ratory serum set. It is worth noting that all these
sera were positive with regard to IgG antibodies to
MOMP/Pgp3 C. trachomatis. The testing results of
false-negative samples of intralaboratory serum set
are given in Table 3. Titration curves of these sera
compared to titration of monoclonal antibody A57-
B9 (Thermoscientific, USA), specific for HSP-60
C. trachomatis, are given in Fig. 2.

The results of the study show that sera of in-
tralaboratory serum set No.22, 26, 27 and 31 contain
certain factors able to block the anti-HSP-60 anti-
bodies when undiluted. The titration curves com-
pared to MABs specific for HSP-60 of chlamydial
genitourinary infection allows concluding that anti-
idiotypic antibodies are likely to be present in these
sera, which constitute the factor blocking the activity
of anti-HSP-60 antibodies.

These data provide an answer, at least one of
possible answers, to the question concerning false-
negative results of ELISA testing on the presence
of antibodies specific for C. trachomatis in patients
with confirmed diagnosis by PCR. It should be
noted that obtained results point to the need to use
less convenient in terms of ergonomics schemes of
ELISA testing for respective diagnostic kits, which
includes prolonged samples incubation and their ti-
tration. This task can obviously be completed only
using ELISA kits build on effective signal amplifica-
tion systems.

As was mentioned earlier, existing literature
data [7-11] are indicative of rather frequent variations
in results of different laboratory tests of chlamydial
genitourinary infection, in particular, molecular-

genetic, serological, and microbiological ones. This
situation is rather unfavorable from the viewpoint
of practical medicine and requires elevation of in-
formative value (reliability) of laboratory methods
for diagnostics of this infection. False positive and
false negative results of serological tests may be ob-
tained due to not only bioanalytical characteristics
(limitations) of the test method itself (related with
properties of biological reagents and “structure” of
ELISA itself), but also to the presence of substances
in the test material which bias the test results in vari-
ous ways. Thus, e.g. influence of antigen mimicry on
informative value of HIV infection serological diag-
nostics has been described [20].

In view of several particulars of formation of
B-cell response to heat shock proteins [12-15], as
well as reports on potential effects of anti-idiotypic
serum antibodies on the nature of immunochemi-
cal reactions (e.g. so-called prozone effect in tests
based on agglutination or precipitation reaction) [16-
18]; additionally, development of indirect ELISA
for identification of anti-HSP-60 IgG-antibodies
using biotinylated tyramine reagent was performed.
This modification allowed carrying out identifica-
tion of specific antibodies in dilute serum samples
(1:4+1:64), and, respectively, measuring the content
of anti-idiotypic antibodies in them. In 4 out of 15
intralaboratory panel (ILP) serum samples initially
identified as negative, anti-HSP-60 IgG-antibodies
test result upon dilution changed from negative to
positive. The nature of titration curves of false nega-
tive ILP sera and commercial MAB A57-B9 against
C. trachomatis HSP-60 after incubation for 24 h was
indicative of the presence of anti-idiotypic antibo-
dies in these samples. Upon sera dilution, idiotypic-
anti-idiotypic complexes dissociated that caused the
change of test result.

The results of these studies, at first, are in-
dicative of the cause (at least one of the causes) of
false negative results of chlamydial genitourinary
infection serological tests, and, at second, are the
prerequisites for the development of new strategy
of complex examination of patients for the presence
of C. trachomatis infection. Obviously, in case of
positive PCR test result and negative serological test
result of chlamydial genitourinary infection, addi-
tional testing of such samples in a series of dilutions
is expedient. To solve this problem, highly sensitive
ELISA sets are to be used, for example, employing
biotinylated tyramine-based signal amplification
system. In our opinion, the issue of clinical rele-
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Table 1. Study results on sensitivity and specificity of various ELISA assays for detection of IgG antibodies
to C. trachomatis HSP-60 using intralaboratory serum set

No. of sample Various ELISA kits
intralaboratory ELISA-HSP-IgG #1 #2
serum set oD Positivity index OD Positivity index oD Positivity index
Positive samples
1 0.358* 1.80 0.479 111 0.577 141
2 0.563 2.83 0.491 114 0.541 1.32
3 0.525 2.64 0.478 111 0.461 112
4 0.954 4.79 0.494 115 0.562 1.37
5 1.234 6.19 1411 3.28 1.841 4.49
6 2.029 10.18 1.988 4.62 1.749 4.27
7 0.856 4.30 0.922 214 1110 271
8 0.696 349 0.501 117 0.580 141
9 0.774 3.88 0.804 1.87 0.591 144
10 0.914 4.59 0.911 212 1.410 3.44
1 1.045 5.25 1.100 2.56 2.810 6.85
12 1.667 8.37 1.209 2.81 1.840 4.49
13 2.147 10.78 1.893 4.40 2.410 5.88
14 1.520 7.63 1440 3.35 2.550 6.22
15 1.509 7.57 1169 2.72 1.070 2.61
Negative samples
16 0.049 0.25 0.108 0.25 0.158 0.39
17 0.031 0.16 0.140 0.33 0.250 0.61
18 0.047 0.24 0.098 0.23 0.142 0.35
19 0.108 0.54 0.144 0.33 0.199 0.49
20 0.048 0.24 0.107 0.25 0.085 0.21
21 0.098 0.49 0.054 0.13 0.078 0.19
22 0.152 0.76 0.177 0.41 0.245 0.60
23 0.057 0.29 0.074 0.17 0.096 0.23
24 0.032 0.16 0.065 0.15 0.071 0.17
25 0.033 0.17 0.044 0.10 0.074 0.18
26 0.095 0.48 0.195 0.45 0.149 0.36
27 0.136 0.68 0.203 0.47 0.201 0.49
28 0.085 0.43 0.054 0.13 0.188 0.46
29 0.073 0.37 0.098 0.23 0.103 0.25
30 0.062 0.31 0.058 0.13 0.111 0.27
31 0.165 0.83 0.274 0.64 0.274 0.67
32 0.029 0.15 0.068 0.16 0.147 0.36
33 0.103 0.52 0.099 0.23 0.095 0.23
34 0.042 0.21 0.159 0.37 0.104 0.25
35 0.050 0.25 0.178 0.41 0.094 0.23

Note. * Specified are arithmetic mean values for OD for each sample in three repetitions; P < 0.05
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Table 2. Comparative analysis of various ELISA for detection of IgG-antibodies to C. trachomatis HSP-60

. . Various ELISA kits
Assay specifications m ‘ 4 ELISA-HSP-IgG
Mean OD value for negative sera 0.120 0.143 0.075
Mean OD value for positive sera 1.019 1.340 1119
Threshold 0.430 0.410 0.199
Correlation of mean OD values
for positive and negative sera 8.51 9.36 14.98

Table 3. Titration results of false-negative samples of intralaboratory serum set on the presence of IgG-
antibodies to C. trachomatis HSP-60

No. of sample Optical density of various samples dilutions
intralaborator
serumsety 1:4 1:8 1:16 1:32 1:64
22 0.032 0.035 0.984 0.054 0.034
26 0.041 0.041 0.817 0.229 0.084
27 0.034 0.179 0.408 0.152 0.047
31 0.084 0.047 0.084 0.234 0.043

Note. Specified are arithmetic mean values for OD for each sample in three repetitions; P < 0.05
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Fig. 2. Titration curves of false-negative sera for intralaboratory serum set and MAT A57-B9 to HSP-60
C. trachomatis following incubation at 4 °C for 24 h (effect on the ability of antibodies to bind to adsorbed
antigen on plate)
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vance of the presence of high titer of anti-idiotypic
antibodies in individuals infected with chlamydial
genitourinary infection agents is interesting from the
viewpoint of clinical immunology.

Sensitivity and specificity study has proven
high informative value of the developed ELISA set
for identification of IgG antibodies against C. tra-
chomatis HSP-60.

Anti-idiotypic antibodies possessing C. tra-
chomatis anti-HSP-60 activity and being one of the
causes of false negative results of the relevant ELI-
SA-based tests have been identified in blood sera of
individuals infected with chlamydial genitourinary
infection agents.
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Metoro  pobotH  OyJao  JIOCIIJKSHHS
YyTIUBOCTI Ta CHEHU(IYHOCTI PO3POOJICHOTO
imyHoeHszumarnyHoro (IE) HaGopy st BUSIBICHHS
anTuTin knacy IgG no HSP-60 Chlamydia tracho-
matis (3aCTOCOBYIOYH THPaMiH-0I0THHOBY CHCTEMY
amrutipikamii curnamy). JlociimkeHHsT TPOBOAMIN
13 BUKOPUCTAHHSIM OXapaKTepHU30BaHOI MaHesl CH-
poBaToK, a Takok NBOX pedepeHTHux [E-Habopis
AQHAJIOTIYHOrO0 TMpH3HAYCHHS. Pe3ynbraTd BUB-
YeHHS 1HQOPMATUBHOCTI IMYHOCH3MMATHYHOT'O
ananizy (IEA) nns pospobienoro mamu [EA mo-
Kazajgu HalBHIl cHenu(ivyHICTh Ta YYTIHBICTH
(He Oyso 3adikcoBaHO XMOHOHETaTHBHHMX Ta XUO-
HOTIO3UTHBHUX pe3ynbrariB). Y 4 i3 15 3pa3ski
CHUPOBAaTOK  BHYTPIIIHbOJIA00PATOPHOI  IMaHENi,
IO MEPBUHHO 1JIeHTH(]IKOBAHO SK HETaTUBHI, Y
pasi ix po3BeleHHS pe3yNbTaT BU3HAUCHHS aHTU-
HSP-60 IgG-anTtutin y pedepentnux [E-nHabopax
3MIHIOBAaBCS 3 HETaTUBHOTO HAa IMO3MTHBHUU. Xa-
pakTep KpHBHX THUTPYBaHHsS XUOHOHETaTHB-
HUX CHPOBAaTOK Ta KOMEPIIHHUX MOHOKIJIOHAJb-
Hux aartutin A57-B9 mo HSP-60 C. trachomatis
micist iHKyOanii mpotsaroMm 24 TOI CBIAYMB TPO
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OPUCYTHICTh Y LHMX 3pa3Kax aHTHiJAI0THIIOBHX
AHTUTUI. 3a PO3BEJCHHS CHUPOBATOK 1J1OTHII-
AHTUITIOTUIIOBI KOMILIEKCH IHCOILIIOBAIM, [0 U
00yMOBIIIOBAJIO 3MiHY pe3yJbTaTy TECTYBaHHS.
JloBesieHO BUCOKY 1H(OPMATHBHICTH PO3POOJIECHO-
ro IE-Habopy miist BUSIBICHHS aHTHUTiN kinacy IgG
no HSP-60 C. trachomatis. Y cupoBaTkax KpOBi
oci0, iH(pIKOBaHMX 30YAHHKOM YpPOTEHITaJbHOTO
XJ1aMijio3y, BHSBJICHO aHTHIJIOTUIIOBI AHTHUTIJIA,
aki BusBIAOTH aHTU-HSP-60 C. trachomatis
AKTHUBHICTh Ta € OJHIECIO 3 MPUYNH XUOHOHEraTHB-
HUX Pe3yJIbTaTiB BIAMNOBIJHUX TECTIB Ha OCHOBI
IEA.

KnwodoBi clioBa: iMyHOCH3UMATHYHUN
ananis, Chlamydia trachomatis, npoTeiH TeNIoOBO-
ro IIOKY, aHTHIJIOTHIIOBI aHTHUTiNA, YYTIUBICTH,
creruGIvHICTb.
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Lenbio paboThI OBITIO MCCIIEOBAHUE YyBCTBH-
TEJBHOCTH U CIIeU(PUIHOCTH pa3pabOTaHHOIO UM-
MyHO3H3UMHOTO (M) HaGopa nis BHISBIEHUS aH-
tuten knacca [gG xk HSP-60 Chlamydia trachomatis
(c WCroIb30BaHMEM THPAMUH-OMOTHHOBOW CHCTE-
MBI aMIUTUGUKAIMY cuTHaNa). MccneqoBanus mpo-
BOJWJIM C WCIOJb30BAHHEM OXapaKTepH30BaHHOU
MaHeIu ChIBOPOTOK, a TaKke JIBYX pedepeHTHBIX
MND-HabopoB aHAIOTMYHOTO Ha3HA4YeHHS. Pe3yinb-
TaThl U3y4YeHUS MHOOPMATHBHOCTH MMMYHOYH3H-
MaTudeckoro ananuza (MDA) nis pa3paboTaHHOTO
HamMu MDA mokazanu BBICOKYIO CHEIM(PUYHOCTH
U YYBCTBHTEIBHOCTH (HE OBIJIO 3aUKCHPOBAHO
JIO)KHOOTPHIIATENBHBIX M  JIOKHOTIOJIOKHTEIBHBIX
pe3ynbraroB). B 4 u3 15 00pa3inoB cEIBOPOTOK BHY-
TpHJIA0OPAaTOPHON TAaHEeNH, KOTOPHIE TIEPBHYHO
ObUTH WJCHTU(OUIIMPOBAHBI KaK OTpPHUIATEIbHBIC,
IIPU UX Pa3BEJICHUH PE3yJbTAT ONpEICIICHHS aHTH-
HSP-60 IgG-antuTen B pedepenTHBIX MD-HAbO0pax
M3MEHSUICS C OTPULIATENILHOTO Ha TIOJIOKUTETbHBIH.
XapakTep KpUBBIX TUTPOBaHUS JIOKHOOTPUIIATEITb-
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HBIX CBIBOPOTOK M KOMMEPYECKHX MOHOKJIOHAJb-
Heix aHtutren AS57-B9 x HSP-60 C. trachomatis
rocjie MHKyOaluu B TeueHue 24 YacoB CBHJIC-
TENbCTBOBAJ O MPUCYTCTBUHU B JAaHHBIX 0Opasuax
AHTUMAMOTHIIMYECKUX aHTuTeN. [lpu pasBeneHun
CBIBOPOTOK HMAMOTHIT-aHTUUAHOTHIIMYECKUE KOM-
IIJIEKCHl JAMUCCOLMUPOBAIN, YTO U OOYCIIOBIHMBAJIO
M3MEHEHHUe pe3ysbTaTa TecThpoBaHus. Jlokaza-
Ha BBICOKass MH()OPMATHBHOCTH pa3pabOTaHHOIO
ND-nabopa nis BbIABIEHHS aHTHTEN Kiacca IgG
k HSP-60 C. trachomatis. B chIBOPOTKax KpOBH
UL, WHQUIUPOBAHHBIX BO30YIUTENEM YPOTrCHU-
TaJBHOTO XJIAMUJM03a, OOHApY)KEHbl aHTHHJINO-
THIIHYECKHE aHTuTea, odaagarone anTu-HSP-60
C. trachomatis akTUBHOCTBIO U SIBISIOLINECS OLHOMN
13 IPUYUH JO)KHOOTPHIATENBHBIX PE3yJbTaToOB CO-
OTBETCTBYIOIINX TECTOB Ha ocHOBe MDA.

KnrmoueBbie CcH0Ba: MMMYHOIH3UMHBIN
anamus, Chlamydia trachomatis, poTenH TeIIO-
BOTO MIOKA, aHTUUUOTUITUYCCKUE aHTUTENA, 1YB-
CTBUTEIBHOCTD, CIIEIU()UIHOCTb.
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