Clin Exp Immunol 1999,116:340-346

Expression of mucosa-related integrin 8, on alveolar T cells in interstitial lung
diseases

J. LOHMEYER, J. FRIEDRICH, F. GRIMMINGER, U. MAUS, R. TENTER, H. MORR*, H. G. VELCOVSKY,
W. SEEGER & S. ROSSEAWepartment of Internal Medicine, Justus-Liebig-University, Giessen *&tidik flir Lungen- und
Bronchialheilkunde, Greifenstein, Germany

(Accepted for publication 25 January 1999)

SUMMARY

The expression ak8, integrin has been related to the selective retention of lymphocytes in mucosal
tissues of gut, urogenital tract and lung. To identify potential disease-associffiedexpression
patterns on cells accounting for lymphocytic alveolitis in interstitial lung disease (kDgxpression

on CD4" and CD8 T cell subsets was evaluated by dual-colour flow cytometry in peripheral blood and
bronchoalveolar lavage fluid (BALF) of patients with idiopathic pulmonary fibrosis (IiP£;18),
hypersensitivity pneumonitis (HR;= 20) and sarcoidosisi= 44) in comparison with healthy controls
(n=15). In both healthy individuals and all patient groups the proportioa®ebearing T cells in
peripheral blood was<2%, whereas the vast majority of alveolar CD& cells consistently co-
expressedF. Absolute alveolar CD8x"" cell numbers/ml were up to 30-fold increased in HP patients.
Proportions obF-bearing CD4 cells in BALF were significantly elevated in IPF (74+®-7%) and HP
(70-0% 2-4%) compared with normals (30:01-8%) (meant s.e.m.;P<0-01). In sarcoidosis, the®
expression on BALF CD4 cells displayed subgroup dependency: proportions significantly lower than
normal were noted in chest radiographic stage | (¥4135%), but increased proportions in stages Il
(50-0= 3-8%) and Il (64-Q= 4-8%). Correlations between common markers of T cell activation or
BALF transforming growth factor-beta (TGF-) bioactivity andaF expression were not noted. We
conclude that the vast majority of alveolar CD8 cells consistently exprese 3, and that distinct
patterns ofa®3; expression on alveolar CO4lymphocytes in sarcoidosis are related to the diverse
manifestations of the sarcoid inflammatory process in the lung.
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INTRODUCTION reactive cells to the gut mucosa [7,8]. Recently, E-cadherin
expressed on the basolateral surface of epithelial cells has
been identified as one counter-receptor f9F3; [9,10]. In
addition, humana®8; and its rat and mouse homologues are

[1]. The expression of both members of Wi family is mainly expressed on intraepithelial lymphocytes in mucosal areas of the
restricted to lymphocyte subsets: 8, heterodimer is expressed yrogenital tract and the lung [11,12]. In particular, a significant

on circulating T cells and mediates adhesion to a mucosal structurero ortion of lvmphocvtes. predominantly of the CD8ubset

called MadCAM-1 which is likely to be important during lympho- prop ympRocytes, p y o] '

cyte homing to Peyer's patches [2]; in contragig, is found on derived from the alveolar space of normal individuals was found to
’ 7

the surface of intraepithelial and lamina propria lymphocytes in©Xpress thex"57 integrin [13]. In interstitial lung dls_ease (ILD)
. . . . . selected T cell subsets are known to accumulate in the alveolar
mucosal tissues witkc2% frequency on circulating peripheral

blood lymphocytes [3,4]. The expression of the site-specifig; spaﬁe astfogle:tti:inyr\]nth ‘:mf?hu?d tChraQ gtes %%alveﬁ!arr] chytolgnei [14]

integrin, first described as human mucosal antigen-1 (HML-1), orpch as trans OE Ing growth factor-beta (TEF-whic as bee
P . L related to bothx=37 induction on T cells [4] and progressive lung

T cells within or adjacent to the epithelium of the gut [5,6] has beenf'bro is [15,16]. We hypothesized that T cells accounting for the

related to the compartmentalization and retention of immunqI SIS [19,10]. YWe hyp Sl . S accounting ¢

ymphocytic alveolitis in patients with ILD display distinct

disease-associated 3; expression patterns potentially related to

Correspondence: Professor J. Lohmeyer MD, Zentrim lfmere  alveolar TGF8 levels. Therefore a representative panel of

Medizin, Medizinische Kilinik II, Klinikstr. 36, 35385 Giessen, Germany. patients with idiopathic pulmonary fibrosis (IPF), hypersensitivity

The integring;-chain associates with twa-chains,«* (CD49d)
andaF (CD103), to form a heterodimer involved in cell adhesion
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pneumonitis (HP) and sarcoidosis was evaluated for the expressianostly increased CD4/CD8 ratio; typical non-caseating epithelioid
of «®87 on T cells in paired samples of peripheral blood and lungcell granuloma in transbronchial lung biopsy; stage | patients with
epithelial lining fluid and for alveolar levels of TGFbioactivity. Lofgren’s syndromer(= 7) were regarded as a separate subgroup.

Characteristics of all study populations are outlined in Table 1.

PATIENTS AND METHODS

Bronchoalveolar lavage
Study population BAL was performed in spontaneously breathing subjects during
Eighty-two spontaneously breathing patients (age 18-78yeargputine flexible bronchoscopy as previously described [17]. The
with ILD, non-treated at the time of initial lavage, were recruited distal end of the bronchoscope was wedged into a segment
into the study over a period of 3years. The patients were comparelbronchus of the right middle lobe or the lingula. Ten 20-ml
with 15 healthy control subjects (age 18-55 years; six female, ninportions of sterile 0-9% saline were instilled, aspirated, cooled to
male, 10 non-smokers, two ex-smokers, three current smokergf’C and pooled. The overall fluid recovery ranged between 55%
without a history of cardiac or pulmonary disease, normal chesand 70%. Lavage fluids were filtered through sterile gauze,
radiographs and pulmonary function testing. The study protocoimmediately placed on ice and cells were separated by centrifuga-
was approved by the local ethics committee and informed conseriton at 200g for 10 min at 4C. The aliquoted supernatant was
was obtained from each subject before entry into the studysubsequently frozen and kept at 28@ntil further use. Cells were
Classification into IPF, HP and sarcoidosis of different chestcounted with a haemocytometer, viability was assessed by trypan
radiographic stages was performed according to the followingolue exclusion (0-5% w/v in PBS; Sigma, St Louis, MO), and
criteria: IPF 6=18): unknown aetiology; restrictive pattern in differential cell counting was performed in Pappenheim-stained
pulmonary function in combination with reduced pulmonary- cytocentrifuge preparations (May—G@mald and Giemsa solution;
diffusing capacity for carbon monoxide (RL); typical findings  Merck, Darmstadt, Germany). In parallel to the BAL procedure,
in chest x-ray or computed tomography (CT/HRCT); increasedmononuclear cells were obtained from heparinized samples of
neutrophil counts in bronchoalveolar lavage fluid (BALF), which peripheral venous blood on a Ficoll-Hypaque (Pharmacia,
may be accompanied by an elevated percentage of lymphocytes bippsala, Sweden) density gradient as described yuB0[18].
eosinophils; interstitial pneumonitis with interstitial fibrosis with
no evidence of granulomas, vasculitis, or inorganic material in lung-low cytometry
biopsy; HP = 20): proof of an inhalative antigen (history of The phenotype of lung and blood lymphocytes was determined by
periodically recurring or permanent exposure-dependent comimmunofluorescence and flow cytometry as previously described
plaints) in combination with the detection of precipitating anti- [17] using the FITC- or PE-conjugated mouse MoAbs b-ly7
bodies; patchy interstitial infiltration of both lungs in chest x-ray (CD103) (Biermann, Bad Nauheim, Germany), FIB504 (integrin
or CT/HRCT,; elevated BAL lymphocyte counts with mostly (7) (Pharmingen, San Diego, CA), Leu-3a (CD4), Leu-2a (G8
decreased CD4/CDS8 ratio; typical histological finding in lung anti-HLe-1 (CDA45), Leu-M3 (CD14), L243 (MHCII/DR), 2A3
biopsy; sarcoidosisn(=44): abnormal chest radiograph (bilateral (CD25), Leu-23 (CD69) (all purchased from Becton Dickinson,
hilar adenopathy, without (stagenl= 20) or with (stage lIn=11) San Jose, CA), AC2 (CD39), 84H10 (ICAM-1, CD54), IgG1,
pulmonary infiltrates such as coarse reticulonodules or fluffylgG2a and 1gG2b isotype controls (all from Dianova, Hamburg,
cotton wool confluent shadows; infiltrates without hilar adeno-Germany), Tuel69 (MHCII/DQ) (Pharmingen). Mononuclear
pathy (stage Illn=13)); elevated BAL lymphocyte counts with peripheral blood or BALF cells (210°) were incubated in the

Table 1. Demographic and clinical characteristics of patient groups

Sarcoidosis

IPF HP Ldgren's S Stage | Stage | Stage I
Patientsn 18 20 7 13 11 13
Sex, M/F 11/7 12/8 3/4 5/8 5/6 716
Age, year (mean and range) 54 (30-78) 46 (25-75) 30 (18-40) 34 (24-42) 38 (29-55) 42 (32-64)
Smoking status
Never smoked 10 12 6 8 6 8
Ex-smoker 2 3 0 2 2 3
Current smoker 6 5 1 3 3 2
Dyspnoea level*t 1.6 03 1-6£0-3 0-7+0-1 0-8-0-1 1.2+0-3 1.3+ 0:2
Lung function tests
Pay,, % pred.t 85-3 4.0 86-93-54 90-3+2-2 90-1+1-8 88:4+- 2.5 86-5- 31
Pay, rest/exerciset 1.160-12 1.0 0-10 1.02£0-02 1.04t 0-02 1-05-0-01 1.1 0-10
FEV4, % pred.t 69-76-0 66-3-5-7 79-6+ 3-4 80-1+2-3 80-4+ 34 78-3+ 2.5
FVC, % pred.t 65-*+ 4.2 61-1+3-1 81-0t2-7 80-0+ 3-1 75-3t1-8 70-2-3-1
DLco, % pred.t 58-4-5-8 72:2-6-2 91-8-2-3 88-6- 31 84:-1+-4-1 72-4+5.1

*Dyspnoea was individually scored by each patient on a scale from 0 to 4.
tMean=s.e.m.
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presence of saturating amounts of fluorochrome-labelled MoAbs itomparison with healthy controls, most pronounced in HP with a
flexible round-bottomed microtitre plates (Dynatech, Nuertingen,>30-fold alveolar accumulation of this subset (Table 2). In contrast
Germany) on ice for 30 min with occasional shaking. After two to CD8' cells, the proportion of alveolar CD4ells co-expressing
washes with PBS containing 0-1% bovine serum albumin (BSAxF showed significant differences between the various patient
Behring, Marburg, Germany) and 0-02% NaNPBS-BSA-  groups and controls (Fig. 2a). Thus, in IPF and HP the mean and
NaNs), cells were analysed on a FACScan flow cytometermedian percentages ef-bearing CD4 cells were significantly
(Becton Dickinson). Daily calibration of fluorescence intensity higher than the levels found in normal volunteers (median values
was performed with standardized calibration beads and Auto74:5% (range 55-95%) and 67-1% (range 54-5-86:2%gus
COMP software (Becton Dickinson). Lymphocytes were gated28-0% (range 20-8—-26-5%), respectivély 0-01). In the mixed

by dual light scatter characteristics with gate checking usingsarcoidosis group, including patients in all radiographic stages, the
CD45-FITC/CD14—PE (Leukogate; Becton Dickinson). Fluores-mean and median percentages df-expressing CD4 BALF
cence distribution properties (using 4-decade logarithmic amplidymphocytes did not significantly differ from normal values.
fiers) were recorded for f@vents, collected in list mode data files Subgroup analysis did, however, show that the frequencyof

on FACScan research software and further analysed using the P@xpression on the expanded CD8BALF lymphocyte subset
Lysys research software (Becton Dickinson). Quadrant plots of/aried to a great extent. Lower frequenciesaff than normal
fluorescence 1versusfluorescence 2 were used to determine were noted in sarcoidosis | with or without fgven’s syndrome
numbers ofa-bearing cells as percentages of CDdnd CD§ (median values 9-9% (range 6-3—19-7%) and 16-0% (range 5-9—
lymphocytes. Corresponding absolute numbers/ml of the respe@7-0%), respectively), and significantly elevated frequencies com-
tive T cell subsets in BALF were calculated from the total BALF pared with normals were observed in sarcoidosis Il (50-0% (range
leucocyte count per microlitre and the differential counts as29-74%)) and in sarcoidosis Il (64% (range 36-2-94%))
described for peripheral blood [19].

Assay for TGH3 cD4 cDs
To assess biologic activity of TGF-in BALF, we used an assay )
based on the growth-inhibition of mink-lung epithelial cells (Mv 1 £ 15 L % L,
Lu, CCL-64; American Type Culture Collection, Rockville, MD) ‘“’LQ; e 10 i
[20]. Briefly, subconfluent CCL-64 cells were trypsinized and | ' o Normal
plated at 10" cells in 0-1ml/well in 96-well plates (Nunc, W | g T O et O o
Nuertingen, Germany). Aliquots of BALF samples that had been 1%__!«“70, .‘E.z e w;hi%uﬁfrf
acidified and subsequently neutralized were applied with or with- | 'y ... sr 0 e e
out addition of a polyclonal anti-TGB-antibody (Biermann Ltd, 10k | g 10 ‘
Bad Nauheim, Germany). To quantify the percentage of BGF- ol 102 ; IPE
released in its active form, TGF-activity was measured without N o[ B e W
preceding acidification in an additional series. After 22 h, inhibi- G i % -
tion of proliferation of CCL-64 cells was measured by MTT assay :':EU’ EET T T
as described previously [21]. A standard curve of human recombi el I | St ,_-‘,_"3 %
nant TGF8 (R&D Systems, Minneapolis, MN) was included in L G % e
each assay. = _ - w " HP

wi I g T 1" e 4!2 i
Statistical analysis w Df,ﬁ s 'gw, . el
Data are expressed as mears.e.m., median values are addition- Ly p— . L g— 3
ally displayed. Statistical evaluation of differences between 1c-’b Lol 10°
healthy controls and patient groups was performed by applyin¢ | | 102 e
the Kruskal-WallidH-test and the Wilcoxon—Mann—Whitney test. wf 585 ., 36% il = %
For interpretation of multiple comparisons, the Bonferroni correc- “ g ' . =
tion was considered? <0-05 was considered significant. L b L

25T 3B 0% 18% }_‘F 114%
“la
RESULTS Wy . i 7 Sarcoidosis Il

While the oF surface molecule, which was always found to be | ™ | e el L S
co-expressed with8; in dual-colour staining experiments, was it -m1"“‘r';,'.-:"“‘|",‘1':""1‘,':_4 A BT
detectable onc2% of peripheral blood T cells in both normal of of

individuals and all patient groups (data not shown), distimtt
expression patterns could be identified on BALF C¥hd CD8 _ _ _ _ _
lymphocytes shown as representative cytograms for controls, |P,f’|g. 1. Representative flow cytometn_c profiles @F expression on CD%

HP and sarcoidosis patients in Fig. 1. The vast majority of tD8 and CD8 bronchoalveolar lavage fluid (BALF) lymphocytes from normal

. . . . Lo individuals, idiopathic pulmonary fibrosis (IPF), hypersensitivity pneumo-
Iy_mphocytes_was stained by amF—_ antlbOd'ef without S|gn|f_lcant nitis (HP), sarcoidosis chest radiographic stages | and Ill. FACS-generated
differences in mean and median Ch&" cell proportions

) . dot plot projections showing fluorescence intensity for gated BALF
between normalsn(=15) and patients with IPFnE=18), HP \ymphocytes dual labelled by FITC-conjugated axfii{b-ly7) (abscissa,
(n=20), or sarcoidosisn(=44) (Fig.2a). Absolute numbers/ml |og scale) and PE-conjugated anti-CD4 (Leu-3a) or anti-CD8 (Leu-2a)
of CD8 "™ cells, however, were increased in all patient groups inantibodies (ordinate, log scale).
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Fig. 2. Proportion ofaS-expressing CD# (upper part) and CD8 (lower part) T lymphocytes in bronchoalveolar lavage fluid (BALF)
determined by dual-colour immunofluorescence staining and flow cytometry. (a) Comparison of normal individuals and patients suffering
form idiopathic pulmonary fibrosis (IPF), hypersensitivity pneumonitis (HP), and sarcoidosis (Sarc). (b) Comparison of sarcoidosis patients
with different radiographic stages (radiographic stages I-IlIfgten’s syndrome excluded from stage | as a separate subgroup). Results are
expressed as percentagieexpressing cells within the CD4and CD8 T cell subset. Single value®}, mean ) and median values) are

given. Significantly increased (*) or decreaseql fitean and median values compared with normal individuR#s)-01.

(Fig. 2b). When BALF T cell subsets of all study groups were 33-7—65-2%)), and moreover to a significantly higher extent in IPF
examined for the expression of surface molecules described gsnedian value 89-8% (range 70-2—-100%)) as well as sarcoidosis
early and late T cell activation markers like HLA-DR, HLA-DQ, stage Il (median value 91-1% (range 63-2—100%)) and Il (median
CD25, CD39, CD54, and CD69, we did not detect a significantvalue 92:5% (range 81-1-100%)) when compared wiflyiems’s
correlation ofaf integrin expression to any of the other T cell syndrome (median value 64-5% (range 50-5—84-8%)) or sarcoido-
activation markers analysed (data not shown). sis stage | (median value 73% (range 60-4—98-6%)). However,
Since TGFB is known to be a potent inducer af® on correlations between amount or proportion of activated BGF-
peripheral blood T cellin vitro, TGF3 bioactivities in BALF of  bioactivity and proportions or absolute numbersxbfexpressing
all study groups were determined by bioassay (Table 3). Mean anlymphocyte subsets within groups did not reach statistical signifi-
median values of total TGB-bioactivity were not significantly —cance (data not shown).
different between normals and patient groups, arguing against a
relationship of total BALF TGFB bioactivity levels to the induction
of of on alveolar CDZ cells. In contrast, mean and median
proportions ofin vivo activated TGRS in relation to total TGR3 Evaluation ofa® integrin expression on BALF-derived T lympho-
induced byinvitro acidification were significantly elevated in all cytes from normal individuals and from patients with ILD
patient groups compared with normals (median value 45-2% (rangeevealed: (i)oF expression on a high and remarkably constant

DISCUSSION
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Table 2. Comparison of bronchoalveolar lavage fluid (BALF) cellularity, differential cell count, absolute lymphocyte subset numbers and CD4/CD8 ratios
of normals and patients suffering from idiopathic pulmonary fibrosis (IPF), hypersensitivity pneumonitis (HP) and sarcoidosis (Sarc)

Total

number of Percent of BALF cells Absolute BALF lymphocyte numbers@/ml)

BALF cells

(x10°ml)  PMN Eo AM Ly cpat CD4™aF+ cbst CD8 5" CD4/CD8
Control 0-9+0-4 3813 0302 85331 10-5- 24 0-50=0-2 0-15-0-1 0-28-0-1 0-21+0-1 1.8:01
(n=15)
IPF 3:4+1.5% 27-7£6-3** 2.3+=0-8* 59-4+6.0* 11.0+3:4 1.72£0-1*** 1.28+0-4*  1.17+0-3* 0-87+0-2* 1.5+0-3
(n=18)
HP 4.1+ 2.6* 16-1+6-0* 2:7£0-9* 45.8-5.8"* 35.4*6-1* 2:43+x0-4** 1.74x0-4** 8.70x1.1** 7.32+0.9** 0.3+£0-1*
(n=20)
Lofgren’s  2:9+1.9* 2.5+06 0-6-0-2 68.5:2:9** 28.4+2.4** 6.37*2-6* 0-66+=0-2** 0-66+0-1** 0.48*=0-1* 9.7+ 3-6*
syndrome
(n=7)
Sarc | 2:4+1.2* 2.0+x04 0502 67.9-2.7%* 27.6x2.5* 5.11*+0.7%* 0.79=0-2** 0.48*=0.7* 0-35+0-1* 10-5+ 2.7*
(n=13)
Sarc Il 2.5+1.1* 45209 0-6£0-2 70-0-3.1** 24.3=2.8** 4.20x1.5* 2.14*0.8*** 0-87+0-5* 0-64+0-1* 4.9+ 1.5%
(n=11)
Sarc Il 3:1+1.5* 55+0.8 0-8:03 72.6£3-3* 21.1+ 2.7 4.40:1.2*  2.77+0-8** 1.34*+0.-2*  0-90+0-2* 3.3+ 0-6*
(n=13)

Original lavage fluids were analysed for cellularity and cell distribution (%) was assessed in thpelled (for details see Patients and Methods). Means
+ s.e.m. are given throughout. Statistical analysis was performed for all groups in comparison with normal indivitka@l€5; **P < 0-01; ***P<0-001.

proportion of alveolar CD8 cells in both normal individuals and the circulating lymphocyte pool despite several-fold alveolar
all patient groups, but with an up to 30-fold increased alveolarexpansion of=-expressing T cells in patients with ILD.
accumulation of CD8«"" cells in HP patients; (ii) statistically A narrow and highly specialized pattern ef expression,
significant differences in the proportion ef-bearing CD4 cells, being restricted largely to T cells, particularly Cb8ells, within

with values significantly lower in sarcoidosis radiographic stage lor immediately adjacent to mucosal epithelia, has been observed
including Lefgren’s syndrome compared with controls and valuesboth in mouse and man [5,12], suggesting local inductiom'of
significantly elevated in HP, IPF and sarcoidosis radiographicexpression by factors of the mucosal microenvironment. This
stage II/1ll; (iii) strictly compartmentalized=" expression with-  concept is further supported by data indicating a rolexdfnot

out detectable re-entry of®" cells from the alveolar space to in lymphocyte emigration [22] but in tissue-specific retention of

Table 3. Transforming growth factor-beta (TGH- bioactivity levels in bronchoalveolar lavage fluid (BALF) from
idiopathic pulmonary fibrosis (IPF), hypersensitivity pneumonitis (HP) and sarcoidosis (Sarc) patients and healthy controls

Total TGF8 Preactivated TG Preactivated TG
Group (pg/ml) (pg/ml) in percentage of total
Healthy controlsf= 15) 25950+ 916 11580+ 600 44.6+ 3-2
(26 340) (12010) (45-2)
IPF (h=18) 26900+ 878 24300+ 590** 90-3+ 3-1**t%
(26 100) (24 420) (89-8)
HP (n=20) 23102+ 788 17 260+ 821** 74.7+ 3.2%
(21900) (17370) (71-1)
Lofgren’s syndromer(=7) 29620+ 1491 19260F 1237** 64-4+ 4.1*
(28320) (18240) (64-5)
Sarc | (=13) 27450+ 829 19850+ 846** 72-3+ 3.8**
(20870) (19650) (73)
Sarc Il (=11) 22210+ 1277 20210+ 858** 90-9+ 3-4**t%
(20870) (19020) (91-1)
Sarc Il (h=13) 23790+ 880 22940+ 584** 90-3* 3:2**t}
(21910) (24010) (92-5)

Values expressed as mears.e.m. and median in parentheses for each group.
*P<0-01versushealthy controls; ** 0-001versushealthy controls; P <0-001versusLéfgren’s syndrome; B<0-05

versussarcoidosis stage |.
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lymphocytes in distinct mucosal compartments [7,8], probablylower respiratory tract, it is still related to the extent of tissue
being operated by E-cadherin which is expressed basolaterallgamage in the lung parenchyma and, albeit indirectly, to the extent
on epithelial cells as one ligand [9,10]. of pulmonary fibrosis [28]. This is reflected by significantly
Concerning thex® expression on BALF T cell subsets, the reduced Dlgg values in patients with type Il sarcoidosis in the
mechanisms responsible for its induction, its functional role andpresent study. Since patients with type | x-rays, in particular
further potential ligands in the alveolar space remain to be definedoatients with Ldgren’s syndrome, tend to have acute or subacute,
Our data indicate that special requirements for the induction of theeversible forms of disease, while those with type Il and Ill more
oF integrin chain on T cell subsets seem to be mandatory, since weften have chronic progressive manifestations, a prognostic sig-
detected distinct disease-associated patterns on"CD4ells. nificance of the amount af* co-expression on CD4BALF cells
Moreover, we did not find a correlation between early or late Tmay be assumed. Whether microenvironmental changes associated
cell activation markers such as HLA-DR, HLA-DQ, CD25, CD39, with the development of lung fibrosis play a role in the induction of
CD54, or CD69 and® expression on peripheral blood or BALF T «F on alveolar CD4 cells in sarcoidosis, or whether alveotef*
cells, confirming previous reports [23,24]. Since the vast majorityT cells themselves are involved in the fibrotic process, remains to
of CD8" BALF T cells co-express© even in healthy controls, be elucidated.
constitutive factors in the pulmonary microenvironment may be In conclusion, the data presented lend further support for a role
sufficient to inducea® on the majority of CD8 cells. This  of «F integrin not only on mucosal intraepithelial and lamina
observation is also true for the heavily expanded €DB propria lymphocytes but also on T cells in the alveolar space. The
lymphocyte pool residing in the alveolar space in HP patients. observed differences ef® co-expression on CD4cells between
In contrast, the induction mechanismsafon CD4" cells are  patient groups may reflect variations of the alveolar microenviron-
apparently different and dependent on additional stimuli obviouslyment cytokine profile or differences in dynamics and turnover of
present in HP, IPF and sarcoidosis Il/lll but not in normals orlymphocytes in ILD-associated alveolitis, which are complex and
sarcoidosis stage |. TGFhas been shown to play a key role in the incompletely understood. In addition, the striking differences®f
induction ofoF invitro [4,22,25] and it has been suggested that aco-expression on CD4 T cells in sarcoidosis patients with
similar inductive effect operatem vivo in the mucosal micro- different radiographic stages suggest that analysis of this integrin
environment. Moreover, there is increasing evidence from experimight be helpful to discriminate between acute self-limiting forms
mental models and clinical settings to suggest that PG#iso  of alveolitis and chronic manifestations with the tendency towards
plays an important role in the pathogenesis of lung fibrosis [15,16]fibrosis, and warrants further studies concerning the prognostic
When evaluated by bioassay in the present study, total FGF-value ofa® expression on BALF T cell subsets in sarcoidosis.
levels in BALF were found highest in normals and patients with
Léfgren’s syndrome, confirming data obtained by Yamauwtiail.
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