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Fig. 1 Assay system of QFT-3G.

In stage 1, blood can be taken into blood collection tubes exclusive to the QFT-3G test. After mixing
blood collection tubes and incubating tubes for 16 to 24 hours, produced IFN-y in plasma is measured

by ELISA in stage 2.



Immune Responses against TB /N. Harada

1
E Purification

Centrifugation

of PBMCs
/ v
Separation of PBMCs
Count of spots by I
a colony counter L1

.,
-

Antigen stimulation
(ESAT-6/CFP-10)

745

—
Culture

After washing,
add 2nd antibody

C)—R
! Color Y
_~" development

o

Deposit of pigment
at the place of an IFN-y -
producing cell

Fig.2 Assay syetem of T-SPOT.TB

Peripheral blood mononuclear cells (PBMCs) are purified from heparinized blood samples and
2.5X10° PBMCs are added into each well of ELISPOT culture plates together with MTB-specific
antigens. After incubating for 16 to 20 hours, plates are washed and second antibody is added into
each well. After 1 hour, IFN-y -producing cells are visualized by adding enzyme substrate solution.
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Fig.3 IFN-y responses before and after chemotherapy.
IFN-y production levels measured by QFT-2G of each
individual were plotted before and after chemotherapy for
ESAT-6 and CFP-10.
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Fig. 4 Distribution of IFN-y production levels.

The geometric mean (as shown by a bar) and the higher
IFN-y production level in response either to ESAT-6 or
CFP-10 of each individual in two groups are shown.
Geometric mean®=SD for active TB was 3.65%3.23
(n=35), and for LTBI was 2.02+2.80 (n=76). P value of
t-test for comparison of means =0.013.
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Fig.5 Immune responses against TB infection.

During TB infection, CD4* T cells are activated with antigen
presentation through MHC class II, and CD8" T cells are also
activated with antigen presentation through MHC class 1.
IFN-y in acquired immune responses is mainly produced by
Thl and Tcl. Other T cell subsets, such as Th17 or Treg
modulate immune responses against TB infection.
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Fig. 6 Spectrum of TB infection.

The status of TB infection could be divided in three different
situations. In active TB and LTBI, M.tuberculosis (MTB) can
produce ESAT-6/CFP-10, resulting that those with active TB
or LTBI show positive responses in IGRAs. When MTB enters
into the dormant stage, MTB would stop producing ESAT-6/
CFP-10 and produce different set of antigens which could be
under the control of DosR. Thus, without antigen presentation
of ESAT-6/CFP-10 in DTBI, IGRAs response would become
negative, whereas MTB still persist in hosts.
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Fig. 7 Age-specific QFT-G positivity in selected
populations in comparison with predicted prevalence
of tuberculosis infection.
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A VIEW OF DYNAMICS OF IMMUNE RESPONSES AGAINST
TUBERCULOSIS INFECTION THROUGH QFT

Nobuyuki HARADA

Abstract QFT has been approved as a diagnostic test of TB
infection in April 2005 in Japan, and further adopted to health
insurance in January 2006. QFT is now a necessary tool to
diagnose TB infection, especially in contact investigation.
Since QFT uses M.tuberculosis-specific antigens, which are
absent from BCG and most of non-tuberculous mycobacteria,
to stimulate blood samples, and Interferon-gamma (IFN-y)
produced with antigen-specific T cells is measured to diagnose
TB infection, QFT can specifically diagnose TB infection
without influence of BCG vaccination or infection of most of
non-tuberculous mycobacteria. There is another diagnostic
test, T-SPOT.TB, which uses similar antigens to QFT, and
these two tests are called as IGRAs (Interferon-Gamma Release
Assays). However, as production of IFN-y is a small part of
protective immune responses against TB infection, it is difficult
from this point of view to understand the dynamics of protec-
tive immune responses against TB infection through IGRAs
results. Especially, it is impossible to distinguish between

active TB and latent TB infection, to identify time of TB

infection, or to detect dormancy TB infection using current
IGRAs. Using biomarkers other than IFN-y or antigens other
than antigens used in current IGRAs, development of newer
diagnostic tests which have these performances would be
awaited.

Key words : IGRAs, QFT, T-SPOT, Interferon-y, TB im-

mune response
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