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SHORT COMMUNICATION

Kinetics of T Cell-activation Molecules in Response to
Mycobacterium tuberculosis Antigens
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The phenotypic features acquired subsequent to antigen-specific stimulation in vitro were evaluated by means of
the kinetic expressions of CD69 and CD25 activation molecules on T lymphocytes and assayed by flow cytometry in
response to PPD, Ag85B, and ferritin in PPD-positive healthy control individuals. In response to PHA, CD69
staining on both CD4+ and CD8+ T cells became initially marked after 4 h, peaked at 24 h, and quickly decreased
after 120 h. For CD25, a latter expression was detected around 8 h, having increased after 96 h. As expected, the
response rate to the mycobacterial antigens was much lower than that to the mitogen. Positive staining was high
after 96 h for CD25 and after 24 h for CD69. CD69 expression was significantly enhprc8db) on CD8+ as
compared to CD4+ T cells. High levels were also found between 96-120 h. Regarding Ag85B, CD25+ cells were
mostly CD4+ instead of CD8+ T cells. Moreover, in response to ferritin, a lower CD25 expression was noted. The
present data will allow further characterization of the immune response to new mycobacterial-specific antigens and
their evaluation for possible inclusion in developing new diagnostic techniques for tuberculosis as well in a new
vaccine to prevent the disease.
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An essential requirement for the effective control oblood mononuclear cell (PBMC) cultured in 96-well round-
tuberculosis (TB), a major health care problem worldwiddottom plates at 200 pl of 2.0 x°Idells/well. A total of 5
is the characterization of tiycobacterium tuberculo- PPD-positive healthy control individuals (HC) from Rio
sis (Mtb) antigens (Ags) that are recognized by T cellgle Janeiro were tested.
There has been a concentrated effort over the last few CD69 and CD25 (IL-2R) expression was assessed on
years to characterize specific Mtb molecules for inclusiof lymphocytes by means of flow cytometry in order to
in a novel TB vaccine and development of more efficdadentify antigen-primed specific cells directly from the
cious diagnostic tools. Up to now, evaluations of thblood. The kinetic response for PHA (1%; Gibco Labora-
functional T cell response in vitro have been based dories, Gaithersburg, MD) was also evaluated in culture at
the secretion of cytokines (mainly IFfNand on the ex- different time periods ranging from 2-120 h. The detec-
pression of activation molecules on the cell surface. Netion of activated T cells was assayed by using FITC- anti-
ertheless, very little information on the phenotypic changésCD4 or CD8 plus PE- anti-hCD25 or CD69 in cold PBS
present in the antigen-specific stimulated cells has beptus 1% BSA. Labeled cells were analyzed on a
made available (Hviid et al. 1993). Based on the recogfACScalibuf device (Becton & Dickinson Co., Moun-
tion of Mtb Ags, the objective of the current study was ttain View, CA). A cell gate region was drawn around lym-
evaluate the kinetic expression of early activation mophocytes in order to exclude debris, and a total of 10,000
ecules (CD69 and CD25) in response to PPD (Statens 8gents per sample were collected. Thresholds and statis-
rum Institute, Denmark) and the Mtb recombinant pratical markers were set for positivity by means of irrelevant
teins Ag85B and ferritin (10 pg/ml) in primary peripheraisotype FITC- and PE-mIgG1 in match controls as a refer-
ence. All data were expressed as the percentage of double
stained-positive bright cells.
When PBMC were stimulated in vitro with PHA, a
significant expression of CD69 on both CD4+ (already
present after 4 h stimulation) and CD8+ T cells (Fig. 1)
This study was financed by the European Economic Uniotvas detected after 12 h (32.1% and 40.1%, respectively),

CNPq, and Fiocruz. reaching a peak after 24 h (39.6% and 42.6%). CD69 levels
*Corresponding authoiFax: +55-21-2270.9997. E-mail: then proceeded to fast decrease, being much lower after
pzuquim@ioc.fiocruz.br 120 h (Fig. 1A). Staining for CD25 (Figs 1B, C) initially
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CD4+ and CD8+ subsets, respectively. Peak of respordetected 24 h after stimulation (Figs 2A, B); even so, high
in both populations occurred after 96 h (CD4+ = 44.6%evels of mainly CD8+/CD69 cells were also found after
CD8+ =41.4%), apparently having reached a plateau (Fig6-120 h (Fig. 2B). With respect to CD25, positive staining
1B, C). The present data are in accordance to those fr¢@D4+/CD25) maximized in the 96 h cultures (Fig. 2C). As
lannone et al. (1994). Itis especially noteworthy that thebserved in the Table, the CD25 rate in CD8+ T cells (96 h)
CD25+ background levels (7.3%) observed in the nomvas similar (CD4 = 7.2%; CD8 = 7%). Kinetic analysis
stimulated cultures were only detected on CD4+ T cellshowed the induction of CD25 expression by Ag85B to
(Fig. 1B). be also higher after 96 h of culture, particularly on CD4+
A recent study reported that the analysis of CD281.7%) as opposed to CD8+ (2.3%; Table; Fig. 2A) T cells
expression on activated lymphocytes can be useful p<0.01). More interestingly, stimulation with ferritin re-
measuring cellular immunity to PPD in goats (Storset et alealed a much lower induction of CD25 in vitro (Table) on
2000). For this reason, PPD, Ag85B, and ferritin were aldmth T cell subsets. As regards CD69 at 24 h of culture,
used herein for purposes of comparison (Table). Albdiie same pattern of response was noted for all mycobac-
the kinetic of response to the antigen was similar to thtdrial Ags whose expression was predominantly detected
of the mitogen, the rate of positive cells detected in vitron CD8 as compared to CD4 T cells (Table).
was much lower (Table). CD69+ cells in the PPD stimu- Inimmune competent hosts, protective T cell immune
lated cultures (CD4+ = 3.1%; CD8+ = 9.6%) were alreadyesponses are characterized by major effector functions,
largely enhanced after 12 h and were for the most pavhich are essential for controlling mycobacterial replica-
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Fig. 1: time-point (mean + SEM) kinetic of (A) CD69 and (B-C)Fig. 2: time-point (mean + SEM) kinetic of (A) CD4+, (B) CD8+/
CD25 expression in Phytohemaglutinin-stimulated (A-B) CD4+CD69, and (C) CD4+/CD25 staining in the mononuclear cell cul-
and (A-C) CD8+ T cells in vitro as evaluated by flow cytometry.tures stimulated in vitro with purified protein derivative (closed
Closed squares stand for CD4 and open circles for CD8. Dashed liecles) and antigen 85B (closed diamonds) as evaluated by flow
represents the non-stimulated cultures. cytometry. Dashed line represents the non-stimulated cultures.
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TABLE

Percentage of T cells showing activation markers following in vitro antigen or mitogen stimulation
Activation Stimulus
markers PPD Ag85B Ferritin PHA
CD4/CD252 72+15 47+1. 26+1.0 234+46
CD8/CD25 70£24 23+04 24+0.8 23.0£5.0
CD4/CD69 6.3+14 45+11 2505 23.1+15
CD8/CD69 82+17 76219 8.5+ 3.0 32.1+3.7A

a: cells were harvested at 96 h (CD25) and 24 h (CD69) and assayed by flow cytbrmetrybers represent the double staining-
positive cells (mean = SD) obtained in the stimulated cultures subtracted from the values of the non-stimulateiddielse
Student’s t-test significant differences when compared to CD8/Qb29.01);d: CD4/CD69 p < 0.05);e: Mtb antigens at 10 ug/
ml, PHA at 1%.

tion and macrophage activation (Flynn & Chan 2001). Pre- markers on stimulated T cells and correlation with cell pro-
vious studies have shown overall agreement with CD25 liferation.Cytometry27: 71-76.

or CD69 and proliferation assays when a recall speciffdynn JL, Chan J 2001. Immunology of tuberculo&imu Rev
antigen was used (Maino et al. 1995, Caruso et al. 1997). Immunol 1993-129. _

In addition, human PBMC sensitized to PPD respondd@’id L, Odum N, Theander TG 1993. The relation between T-
to in vitro stimulation with increased CD69 expression ﬁf&kﬁ&;ﬁ?g%@%ﬂ?ﬁ and immunological memany:
and Th-1 type cytokine production (Skoberne et al. 200Q),none F, Corrigall VM, Kingsley GH, Panayi GS 1994 Evi-
In the present study as related to Mth antigen primed gence for the continuous recruitment and activation of T
cells, enhanced detection of CD69 was observed around cells into the joints of patients with rheumatoid arthritis.
24 h and of CD25 after 96 h. The data paralleledylFN  Eur J ImmunoR4: 2706-2713.

production in these same cultures (not shown), indicatanier LL, Phillips JH 1988. Effectors, repertoire and recep-
ing that both methods are in agreement and are sufficiently tors involved in lymphocyte-mediated MHC-unrestricted
sensitive. The differential response induced by ferritin ~cytotoxicity. Ann Inst Pasteur InmundBS: 450-456.

when compared to PPD and Ag85B were likewise of inteMaino VC, Suni MA, Ruitenberg JJ 1995. Rapid flow
est. In addition, CD69 was generally detected on CDg+ T CYtometric methad for measuring lymphocyte subset acti-
cells. This preferential expression has already been d§ai vation.Cytometry20: 127-133.

. A . ntamaria M, Marubayashi M, Arizon JM, Montero A, Con-
scribed (Santamaria et al. 1992, Maino etal. 1995). Infact, .5 M, Valles F, Lopez A, Lopez F, Pena J 1992. The

this particular receptor may actually play an important ,ctivation antigen CD69 is selectively expressed on CD8+
role in activation signal transduction and stimulation of infiltrating T lymphocytes in human rejecting heart al-

the cytotoxic machinery in T cells (Lanier & Phillips 1988).  lografts.Hum ImmunoB3: 1-4.

Thus, the Mtb Ags tested to date may also have the &koberne M, Malovrh T, Skralovnik-Stern A, Kotnik V 2000.
pacity to maturate the lytic granules of CD8+ T cells. Human peripheral blood lymphocytes sensitised to PPD
Complementary experiments in TB patients are now in respond to in vitro stimulation with increased expression

progress to confirm those data. of CD69 and CD134 activation antigens and production of
Th-1 type cytokinesPflugers Arch440 58-60.
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