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Asthma is a chronic inflammatory disease characterized by the migration of activated T cells into
the bronchial mucosa. TGF-P and IL-10 have proved to regulate airway hyper-responsiveness and
leukocytes recruitment to the airways of ovalbumin (OVA) sensitized mice. We examined relative
changes in CD8* T cell subpopulations between fifĘ allergic asthma subjects and twenty five aged-
matched healthy adults before and after anti-CD3/CD28 and IL-2 stimulation in the presence of IL_10 or
TGF-P, focusing on CD62L and FoxP3 expressing TCRtlP*cells. Severe asthma group had a significantly
higher percentage of CD8*CD28- and CD8-CD28-TCRaP-CD62LhighFoxP3brich' T cells than other groups
after enrichment. Compared to the baseline, co-stimulation with either IL-l0 or TGF-P increased the
percentage of CD8*CD28- but decrease the percentage of CD8*CD28* T cells within anti-CD3/anti-CD28/
IL-2 activated CD8* T cells in all groups. Co-stimulation with anti-CD3/anti-CD28llLą in presence of
either IL-10 or TGF-P decreased the frequencies of CD8*CD28,TCRuP-CDó2LhichFoxP3briBht T cells in
severe asthma subgroup but increased this parameter in other group§. We suggest that altered high
level expression of CD62L and FoxP3 on CD8*CD28-TCRcP- T cell is relevant to allergic asthma. These
data have implications for further characterization of CD8*CD28,TCRcP* T cell subsets, with special
emphasis on their implication in healthy or allergic immune re§pon§e.

Allergic asthma is a chronic inflammatory
disorder of the lung (l) initiated and maintained by
the migration of allergen-specific T cells from the
blood into the lung parenchyma. In recent years,
several subsets of CD8- T cells have been defined
based on their differential expression of the T-cell
costimulatory marker CD28 and the transcription
factor FoxP3. Studies from several research group§
including ours demonstrated the contribution of
CD8*CD28- T cells to the pathogenesis of asthma
(2). Moreover, CD8tFoxp3* T cells have been
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shown to inhibit allergen-induced Th, immune
response (3). CD8- T cells can also be distinguished
based on their surface expression of the lymph
nodę homing molecules L-selectin (CD62L) into
CD62Lhi8h "central" (T"") and CD62Llo* "effector"
(Tr") memory subsets (4). Human leukocytes
express CD6żL, the human homologue of the
murine lymphocyte homing receptor, me1-14. This
molecule mediates various aspects of immune
system including cell communication, adhesion, and
migration from the circulation into the lung. Altered
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expre§sion of this nrolecule correlates with inrpaired
recruitment of leukocytes into the inflamed lung (5).

Human CD62L' T cells are proved to influence the
production of lgG and lgA-producing cells by B
cells (ó). These findings lend strong support to the

idea that CD62L plays a prirnordial role in allergic
mediated pulmonary inflammation. Previous studies
have shown that thynic derived conventional T ce|ls.
which co express T cell receptor (TCR) cP arrd either
CD4 or CD8 molecules migrate to the periphery,
whereas their ttnconventional counterparts which are
characterized by the expression of either TCRaB or
TCR16 with or without CD4 or CD8 populate non-
lymphoid organs (7). Convincing reports indicate
that CD8'CD28-TCRaP'T cells represent the most
commonly encountered circulating T cells subset in
the peripheral blood of adult subjects (8). However,
the distribution of circulatory CD8-CD28'TCRaP-
T cells expressing CD62L and FoxP3 has not been
well examined. Immunomodulatory drugs modulate
allergic immune responses through inhibition of
the interleukin (IL)-2-dependent proliferation of
human peripheral blood mononuclear T cell clones.
Interestingly, co stimulation of T cells with the
combination of anti-CD3lCDż8 andlL-2 resulted in
an increased expansion rate compared with cultures
stimulated with lL-2 alone (9). Furthermore, in view
of previous findings that TGF-P and IL-l0 regulate
antigen-induced airway hyper-responsiveness and the
recruitment of leukocytes to the airways ofovalbumin
(OVA) sensitized mice ( l0), we hypothesized that
these cytokines may influence activated T cells
adhesion to the lung vascular endothelium. To that

end, we analyzed the distribution of different CD8-
T cell subsets before and after short term culture with
anti-CD3/anti-CD28/lL-2 in the presence of IL-l0
or TGF-P. We showed differences between allergic
astlrma and healthy subjects in regards to the relative
percentages of enriclred or anti-CD3/CD28 and IL-2
activated CD8 CD28- T cell subpopulations. We
present evidence that IL-l0 and TGF-B regulate the
expression of TCRcP, CD28, CD62L and FoxP3
on untouched or anti-CD3/anti-CD28/IL-2 treated
CD8- T cells from healthy and allergic asthma
subjects. These observations have implications for
further characterization of the CD8-CD28-TCRcP- T
cell subsets and with special emphasis on their role
in allergic asthma.

MATERIALS AND METHODS

This study was approved by the Etlrics CorrrIrrittee of
the Medical University of Lodz, Poland. All participants
were non-smokers and provided writtell infonned consent
in accordance with the Declaration of Helsinki before
sample collection and assessnrent.

A total of twenty five severe allergic asthmatics (SA),
twenty five rnild to moderate asthmatics (MA), and twenty
five hcaltlry controls (NC) were sfudied. The participants
underwent medical examination; spironrctry and skin
prick tests. The diagnosis of asthnra was based on history
of periodic wheezing, reversible airway obstruction as

described in GINA guidelines. The severity distribution
was based on the European Network for Understanding
Mechanisms of Severe Asthma (ENFUMOSA)
classification. Patients were clinically stable and lrad no

recent history ofan upperrespiratory tract irrfection.

Bloocl coIlec,liotl
Anti-coagulated peripheral blood was drawn within

one hour prior to skin prick test (SPT) to avoid tlre

probable influence of this procedure on our results. Tlre
samples were kept on ice to prevent adhesion molecules
receptor modulation.

Peripheral blood nlononuclear celIs (PBMC) isolation
Peripheral blood mononuclear cells (PBMC) were

isolated using density gradient centrifugation (H istopaque
1077, density 1.073 kg/L). PBMCs purity was at least
97Yo as assessed by hematologic analyzer.

CD8' T cell enrichment bv magnetic-ctc,łivated c,ell sorting
(MACs)

CD8'T cells were purified from PBMCs by negative
selection using a Naive CD8 T Cell Enrichment Set
(BD Biosciences, California). The cells were initially
incubated with CD8-T Cell Enrichrnent Cocktai| (5 pl per
lxl06cells) for l5 min at 4"C in the dark. After washing
with a 10X excess volume of lX BD IMagTM buffer, cells
were centrifuged at 300xg for l0 min, and the supernatant
was decanted. The cells were incubated with BD IMagTM

Streptavidin particles for 30 min at 4oC. The labeled cells
were enriched using a BD IMagnetTM. The purity of CD8-
T cells was always higher than 97Yo as determined by flow
cytometry.

CD8' T celIs cttlturc condiłiotls
For in vilt,o stimulation, freshly isolated CD8- T cells

were washed twice with RPMI-1640 medium (lnvitrogen,
Carlsbad. CA, USA) and suspended (1.0xlOó cells/l00
prl) in the same medium supplemented with l0% fetal

bovine serum (Invitrogen, Carlsbad, CA, USA), amino
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acid supplements (2 mM glutamine), and antibiotics ( l00
U/mL pcnicillin; l00 mg/mL streptomycin) (Sigma). Cells
were §timulated with anti-CD3 (l0 pgAnl). anti-CD28 (l
pg/rnl), and recombinant IL-2 (20 U/mL) in the presence

of l0 ng/rnl of IL-l0 or TGF-P. Cultures were incubated

for 3 days at37"C under 5% CO, and 95o/o air atmosphere.

Imntunofluote,rcence
Freshly isolated and cultured CD8" T cells were stained

according to standard procedures. Cells in suspension
(lxlOó cells/l00 pl) were incubated with l0 pL of the

following conjugated monoclonal antibodies against CD3

[fluorescein isothiocyanate (FITC)] (clone UCHTl. IgGl,
r), CD8 [Arnerican Cyanamid (Am Cyan)] (Clone SKl,
IgG,, r), CD28 [peridinin chlorophyllprotein- Cy5 ( PerCP-
Cy5)] (Clone CD28.2,IgG,, r), CD62L [phycoerythrin
cyanine-S (PE-Cyru 5)] (Clone DREG-56, IgG,, r), and
TCRo/B (Pacific blue) (Clone TlOB9.1A-3l, lgG,, rc) for
30 rnin in the dark. Cells were re-suspended in wash buffer
and then incubated with 2 ml of lx Human FoxP3 Buffer
A for l0 min in the dark. Thereafter, cells were washed

twice with 2 ml of BD Pharmingen Stain Buffer (FBS)
and centrifuged. The aliquots of labeled CD8- T cells
suspension was washed with 2ml of BD Plrarmingen Stain
Buffer (FBS) and incubated with anti-anti-Human FoxP3
(alloplrycocyanin (APC)) (clone 259DlC7,IgG,, rc) for
30 rnin in the dark. All steps were perfonned at 4oC. The
Iabeled cells were washed with cold phosphate-buffered

saline (PBS), and subsequently resuspended in 500 pl of
staining buffer prior to analysis.

Flolt, ct tonlel Ąl analyę 
- ę

Samples węre run on a bench top FACS CANTO
II cytometer (BD Biosciences, USA) according to the

manufacturer's instructions. Data were analyzed with

FACS Diva software (Becton Dickinson), Gating of CD8,
CD28, TCRoP, CD62L surface markers and intracellular
FoxP3 (Fig. 2) were detennined using Fluorescence
Minus One (FMO). This technique consists of selecting
controls containing all markers except the one of interest.

A total of 10.000 cells were detected at each time for each

sample. Lymphocytes were gated by forward and side

scatter characteristics (Fig. I). Gates were standardized

within individual samples to ensure a fully comparative
data. Results are presęnted as median percentages of
viable CD8- T cell within the specific gated lyrnphocyte
compartment.

Stąlistical analysis
All statistical analyses were performed using an

unpaired, two-tailed Mann-Whitney test and Stat Soft's

software (zo.o., Krakow, Poland). P<0.05 was considered

statistically signifi cant.

RESULrS

Comparison of patient demographic data
Fifty patients with allergic asthma, including 25

males and 25 females, were enrolled in this project.

Twenty-five healthy volunteers served as controls.

oc,
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Fig. 1. Represetttative dot plotsfor lymplrorrr"r. CelIs werc isolatedftom peripheral blood prior lo staining. LymPhocYtes

*Ó.u gotid based on,forward scatter/side scatłer Dot plots rcpresenłing the lvmphocl)te gate afler isolation (A) and

magnetic bead purificatiołl (B) are shov,n.
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Fig. 2. Flov, c1,1ę177ęłric analysi.s of CD8'T cells co exprcssion CD28, COUrr.T;;, and FoxP3:::":;", Untrealed
and trcatecl CD8' T cells ftom each group were separately stained with ąnli- TCRą, anti-CD3, anti-CD1, anti-CD28
and anti-CD62L cmd anti-FoxP3 monoclonal antibodies. CD3-CD8-T population were evahtated for lhe exprcssion of
selecled markers by gating : CD3' l1,mphocytes.fiom TCRaB- cells population; CD8' Iymphocytesftom CD3* celIs; CD28*
I1lmphocvłe,łJi,om CD8- cells: CD62L* lymphocytes j,otn CD28* or CD28 cells; FoxP3* lymphocs,tesfrom CD62L* cells.

Quadrants shou,slaining o|'populations gated according to.fluorcscence-minus-one (FMO) control lechnique,
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Abbrsviańrt §A= §orem d*thmą MA= Mi[ io moilerab ariltmą NC= Healtlryconttb

Fig.3. Comparalive analy.ses of the percentages of enriched CD8-CD28-and CD8'CD28'Tcells using łhe Wlcoxon
Mann-Whitłte), lest. Untouched CD9* T cells were magnetically purified by negative selection flom peripheral blood
mononucleat, cells (PBMC) obtainedfrom buffy coatsfraction of peripheral blood according manufacturers'instructions.
A/ier stainingu,ith ałllibodies, the stttface arpression of CD3, CD8, and CD28 was assessed byflow cytometry, Shown are
the rclative pe,,cenlages of CD8'CD28' and CD8-CD28* T cells. The bar graph shows the median Ł InterEtarlile (IQ of
4 independetlt experintents, P values of 0.05 or less werc considered statislically significant,

lo

§
E
Uts

The severe asthma group comprised 12 men and 13

women whereas the mild to moderate asthma group
included 13 men and 12 women. The control group
comprised l3 men and l2 women. The mean year of:
severe asthma subjects was 48tl4, mild to moderate
asthma subjects 42Ł13, and controls 48.5+14.5

patients.

Comparison of patients' cl inical information
Allergic asthma subjects had common asthma

symptoms and were skin pńck test-positive (>3 mm
wheal) for at least l of 9 common aeroallergens
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Fig. 4. Comparison of the pełcentages of in vitt,o activated CD8-CD28 and CD8'CD28- T cells cultures using the
Mann-Whitney test. Anti-CD3/anti-CD28/IL-2-activated CD?- T cells werc culturcd in lhe prcsence of IL-I0. After 3
days in cultułę, the surface expression o.f CD3, CD1, and CD28 was assessed byfow cytometly. Shown arc the relątive
frequencies of CD8-CD28' and CD8*CD28t T cells. The bar graph indicates the median * Interquartile (I0. P values of
0.05 or less were considercd statistically significant.

§tbntbtiln CD3 CD28 TCF-P

1h1

#
Eo
7Q

€o
§o

w
30
lo
o

§tinuhthn CD3 CD28 T6F-P
lc0
90

e0
70

60

,0
'' {D

90

30

t0
0
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Fig. 5. Comparisotl of the percentages of in vitlo activated CD8-CD28- and CD8'CD28* T cells culhtres using the
Mann-Whitney test. Anti-CD3/anti-CD28/IL-2-activated CD8* T cells wełe cultured in the presence of TGF-P. After 3
days in atlture, the sttrface exprcssion of CD3, CD|, and CD28 was assessed byflow cylometry. Shown ąre the relative
percentages of CD?-CD28- and CDł-CD28- T cells. The bar graph indicates the median * Intetquarłile QQ). P values
of 0.05 or less were considercd statisticąlIy signficant.

extracts. Airway reversibility was defined as an
increase ofat least l2Yoor200 ml in forced expiratory
volume in ls (FEV,) 30 min after inhalation of two
puffs of salbutamol (2xl00 pg). Aińow obstruction
was determined whenever FEV, and FVC were
beneath 80% of the predicted values and FEVI/FVC

ratio was below 75Yo of the predicted values. Severe
asthma §ubjects had longer duration of disease
16*8.7 than those with mild to moderate asthma
lGl6.3. The percentage predicted FEV, of severe
asthma subjects was 67*15.98, mild to moderate
asthma 87.7|ł16.1ż, and confrols 96.6+4. Patients
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Fig. 6. Phenołvpe o./'cnric,hecl CD8'CD2Y,TCRa§-CD62Lnisl'ForP3hish'T cells and CD8'CD28 TCRaf'CD62Ll'irhFoxP3' T

,.uil.r. Url,rugheclCD8, T c.ells l,et.e purified b1, 1ęgą|[1lę 5election,fiottt PBMC obtąinecl.fiom peripheral blood accotding

ntuntlżtc.lltrers'instruc,Iirlns. A.|ier staittitlg ll,illt anribodies againsl specific antillodies, the nuthce e-rPrcssion of TCRaP,

CD3, CD8, CD28, CD62L, and rhe inlracellttlar łranscriptiotl./bctor FoxP3 by enriched CD8' T cells was asses,sed

filt .flol, c),tome|Ą,. Sltoyt,tt arc the rclątive percenlages of CD8"CDZ8'TCRaB'CD62LhilhFoxP3hri*ht T Cellę as u'ell as

cóa,cnztyrcnpll,CD62LhlE,Frl_rP3,T c,ells. The bar graph s,łołr,s lhe median * Intelquarłile (IQ). P values ol'0.05 or
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Fig. 7. Contpctrixln ol'the ef/bcts o|'anti-CD j/anti-CD28/IL-2 and IL- I 0 co-stimulaliott on the prcportiott of CDł- CD28'

CbólLurnFo_tpJhnshl antl CDB,CD28-CD62L"i*l,FoxP3-T cells using the Mann-Ił'hitttey lesl. Ąfter 3 days in cultuę,
the ,yułac.e exprcssitltt o.f TCRa!, CD3, CDS, CD28, CD62L, and the intracellular tran,scriplion ,/'actor FoxP3 bY

CD|, T c.ells v,cts rllse.rsed !11l .flol, c),tomel,y. The CD8-CD28-TCRaP-CDó2Ll'i§ltFoxP3h|iśhl T Cells and CD8'CD28-
TCRaP,CD62Lliśt,F1;|;P3, T ce!ls.|iecluencies arc shov,tt, The bar graph shov,s the tnedian * Inte,quartile (IQ). P values of
0.05 or /csr ttvlig ctlnsielerccl slatistically significanl.

with severe asthma have taken either high dose of
inhaled glucocorticostefoids (ICS) (800-1óOOpg),

long-acting B-agonists (LABA) for at least a year.
patients with mild to moderate asthma received
daily inlraled steroids (200-800pg) in combination
with symptomatic therapy. All healthy contols had

negative-skin prick test to all tested allergens, normal

chest X-Ray and baseline FEV,.

Severc asthma group had a significantly higher
percentage oJ'CD8'CD28, but lower percentage of
CD?-CD28'' T cells in peripheral blood than others

Patients with severe allergic asthma (73 .2+65.6%)

had significantly higher relative percentage of
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CD8'CD28- T cells within the isolated CD8- T cells
than those with mild to moderate allergic asthma
(37 .5+37 .35%) (p<0.00l) and controls (46.3+47 .60/0)

(p<0.05). In contrast, the percentage of circulating
CD8-CD28- T cells within the freshly isolated CD8'
T cells was significantly lower in the §evere asthma
group ( 26.8*34.35%o) than in tlre mild to moderate
phenotype (61.7+6ż.75) (p<0.0l) and controls
(54.ż+52.4) groups (p<0.02 ) (Fig. 3).

Co-stilnulatiotl lvith either IL-I0 or TGF-P caused
an increase in the percentage of CD8'CD28, but a
deaease in percentage of CD8'CD28* T cells v,ithin
anti-CD3/CD28 and IL-2 activated CD8' T cells

fionl allgrcups
Findings from immunotherapy trials suggest that

anti-CD28 (aCD28) can enhance the stimulatory
effects of aCD3 on T cells due to its capacity to

mimic the B7.1 or B7.2 ligand (ll). lL-2, which
is an autocrine cytokine play a crucial role in the

activation, growtlr, proliferation of antigen-specifi c
T-cell clones. It has been demonstrated that anti-
CD3/CD28 and IL-2 regulate T:cell proliferation in
different ways (l2). Some reports suggest that the

stimulatory effects of oCD3/CD28 on CD8- T cells
are IL-2 independent (l3) whereas other studies

have proven otherwise. Because IL-l0 and TGF-B
direct T-cell differentiation, we asked whether they
play a role in the pathogenesis of AA, and whether
they have some effects on TCRaP, CD28, CD62L
and FoxP3 expression on aCD3/oCD28/lL-2
treated CDS* T cells. In relation to the baseline,
co-stimulation with aCD3/aCDż&llL-z and IL-
l0 resulted in a 1.14 (73.2*65.60/o to 84.1t77%)
fold upgrade in the percentage of CD8-CD28- T
cells in the SA subgroup compared with 1.99-fold
(37 .5Ł37 .35Yo to'74.6Ł84.65%) in the MA subgroup
and 2-fold (46.3+47 .6% to (92.9*93. 3 %) increase in
the controls group (Fig. a). In contrast, co-stimulation
with oCD3 /aCDZ8llL-2 and TGF-B resulted in a

l . 7 7-fold (26. 8*3 4.3 5 oń to | 5. I +22.9o/o') decrease itr

the relative percentage of CD8'CD28* T cells in the
SA subgroup compared with 2.56-fold (6l ,7Ł62.75
to 24.1*15.35%) in the MA subgroup and 7.74 fold
64.2152.4) to (7t6.65 %) in the NC group (Fig. 5),

Severe alletgic: asthma gt,ottp had increased
CD8'CD2ł,TCRaP'CD62LhishFo-rP3h|ilhl T-celI

frequencies than olher gtoups a/łer ełlrichłnent
Continuing OVA aerosol challenge has proven

to increase the numbęr of TCRoP' cells (l4).
Here, we identiil and characterize CD8'CD28-



976 łt. EUSEBIo ETAL.

TCRaP-CD62L|'ishFoxPJbri-cht1 cells in peripheral

blood of healthy and allergic asthma subjects before
stimulation (baseline). The severe asthma subgroup
had significantly higher relative proportion of
CD8'CD28-TCRaP'CD62Lhi8hFoxP3bńth' T cells
(30.3+28.85) than subjects with the mild to moderate
asthma ( l2.8+l6.55) (p<0.00l ) and controls
(16.ż!16.45) (p<0.000l ), p<0.05 (Fig. 6).

Contparcd to the bgseline, aCD3/aCDZ8/IL-2 and IL-
l0 or TGF-B stimulation decrcased the .frequencies
o f C D 8' C D 2 8 TC RaP" C D 6 2 Lhish F oxP 3h'ish' T ce l I s i n

severc aslhma subgroup
Compared to the baseline, stimulation

with cCD3/uCD28/|L-2 and IL-l0 slightly
decreased the percentage of CD8'CD28-
TCRaP-CD62LhichFoxP3brich| T cells in severe
asthma group (from 30.3+28.85 to 29.8+28.6) (Fig.
7). Similarly, co-stimulation with uCD3/gCD28/
IL-2 and TGF-P caused 2.7S-fold (from 30.3*28.85
to l1.0+l1.75) decrease in this parameter in this
subgroup (Fig. 8).

Compared to the baseline, co-stimulation
with aCD3/aCD28/IL-2 and IL-l0 or rGF-p
incrcased the .frequencies of CD8-CD28'
TCRaP- CD62Lhi!!hFoxP3hri+hl T cells in mild to
moderate asthma and controls groups

co-stimulation with uCD3laCD28/
lL-z and lL-l0 resulted in 2.66-fold increase
( l2.8*l6.55 to 34.1t32.55) in CD8-CD28-
TCRaP-CD62LhichFoxP3uńeh' T cell frequency in
the mild to moderate asthma group and 2.12-fold
increase (from 16.2ź16.45 to 34.5t33,65) in controls
group (Fig. 7). Similarly, co-stimulation with aCD3/
aCDZ81IL-? and TGF-P led to 1.9O_fold (from l2.8
*l6.55 to 24.4 *23.5) increase in this parameter in
the mild to moderate asthma and 2.29-fold (from
|6.2,:16.45 to 37.2*37.85) increase in controls
groups (Fig. 8).

DISCUSSION

Previous studies examining human T cells have
reported that altered numbers of intraepithelial
CD8'TCRoP- T cells correlate with perpetuated
inflammation (l5). Moreover, an altered ditribution
of CD8'TCRuP' T cells has been observed in

bronchial alveolar lavage (BAL) of allergic animal
models (l6). A growing body of evidence suggests
an association between the expression levels of
L-selectin, ainvay hyper responsiveness, and
chronic allergic a§thma (I7). lncrease percentages
of circulating Foxp3'CD62L' T cells are seen in
graft-versus-host disease (GvHD) ( l 8). Initial
results from our research group established a
link between frequencies of human circulatory
CD8*CD25* T cells expressing high level of FoxP3
and the development of allergic asthma (19). In
light of these evidences, the present study shows
an altered expression of CD8-CD28-TCRoP- T
cells subset expressing high level of CD6żL and
FoxP3 in allergic asthma subjects, indicating a role
for this subset in the course and clinical outcome
of allergic airway inflammation. This observation
led us hypothesize that the migration of circulating
FoxP3 expressing CD8-CD28,TCRO/P-CD62Lhieh T
cells to the airways is impaired in allergic asthma
subjects as evidenced by their altered expression
of adhesion molecule CD62L. Our observation is
consistent with previous studies (20) demonstrating
an increase expression of FoxP3* T cells to offset
the aggravated atopy and airway inflammation.
However, it detracts from other reports which
found no significant differences between the levels
of L-selectin expressing-T cells from patients
with asthma and healthy subjects (2l). Previous
studies have established a correlation between the
proporlion of FoxP3 and CD62L (22) expressing
T cells and the levels of serum Immunoglobulin E
(IgE). Due to the fact that the levels of serum IgE
determine clinical expression and severity of allergic
asthma (23), one would expect a higher expression
of CD62L in allergic asthma subjects compared to
controls. Surprisingly, the percentage of CD8-CD28,
TCRo/PCD62LhighFoxP3bńsht T cells was increased
in severe asthma subgroup whereas this parameter
was decreased in mild to moderate asthma
subgroup. There are several possible explanations
for the discrepancies between the severe and mild to
moderate asthma in relation to controls. T helper 2
(Th,) cells andrelated cytokines such as IL-4 and IL-5
have long been presumed to play an exclusive role
in asthma and allergy. In this perspective, Th, cells
were thought to down modulate the effects of Th,
cells, thus their protective role in asthma. Recently,



the pro-inflammatory properties of interferon-y
(IFN-y), a cytokine secreted by Th, has begun to
emerge. IFN-1 and IL-4 are proven to cross regulate
each other. The former is thought to suppress Th"
cells whereas the latter appears to inhibit Th, subset.
It is becoming clear that IFN-1 secreting-Th, cell can
predispose individuals to developing sevele asthma.
Interestingly, IFN- 7 has been shown to increase
CD62L expression on circulating leukocytes (24).
Therefore, differences in cytokines profiles between
severe and mild to moderate asthma subjects offer a
possible explanation for our findings. Some reports
indicate that IL-4 mediates airway inflammation
by inhibiting IFN-y (25), whereas others provide
reliable evidences that IFN-y inhibits IL-4 effęcts
and up-regulate Foxp3 and CD62L (26). Thus, it
could conceivably be hypothesized that, in severe
allergic asthma subjects, IFN-y suppresses IL4, the
dominantTh, cytokine to eńance Foxp3 and CD62L
expression. Furthermore, Q576R polymorphism
in the gene encoding the IL4 receptor has been
identified in patients with severe asthma (27). The
difference between the allergic asthma groups
may be partially explained by the IL-4 receptor
polymorphism in severe asthma subjects. It has
also been demonstrated that glucocorticoids have
some effects on intracellular L-selectin mRNA (28)
and FOXP3 expressions. We consider difference in
glucocorticosteroids dose intake between asthma
subgroups as another probable explanation for
some discrepancies between expected theoretical
and experimental data. Overall, considering the
importance of homing adhesion molecule CD62L in
T cell migration in the lungs, we speculate that any
alteration of its expression can impede the infiltration
of CD8*CD28,TCRO/PCD62LhichFoxP3bri8h T cells
into the airways, perpetuating inflammation. It

has been docurrrented tlrat costirnulation of T cells
with aCD3lCDz8 and |L-2 greatly increases the
proportion of FoxP3- T cells (29). Our findings lend
support to this idea by showing an increase frequency
of CD8-CD28-TCRo/PCD62Lhi8hFoxP3briBhl T cells
in mild to moderate asthma and controls groups.
Surprisingly, culture under similar condition led to
a decrease in the relative percentage of this subset in
severe allergic asthma subgroup. It has been shown
that TCR-stimulated T cells from allergic asthma
subjects are resistant to certain inhibitory effects of

Journrl of Biologicrl Rcgulrtor§ & Homeo§tlttic Agent§ 977

TGF-B and IL-l0 as compared with healthy controls
(30). We hypothesized that the differential response
of CD8tCD28-TCRaP-CD62Lhi8hFoxP3bńght T cells
from allergic asthma subjects to the effects of TGF-P
and IL-10 may provide another explanations for our
findings. Albeit suggestive, our hypotheses need
to be confirmed by larger and unbiased studies. In
summary we established a liŃ between altered
expression of high level of CD62L and FoxP3 on
CD8-CD28-TCRaB- T cell and allergic asthma.
These data have important implications for further
characterization of CD8-CD28-TCRcB- T cells
subsets and with special attention on their role in
healthy or allergic immune response.
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