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The Expression of Adhesion Molecules on Alveolar Macrophages and
Lymphocytes and Soluble ICAM~1 Level in Serum and Bronchoalveolar
Lavge(BAL) Fluid of Patients with Diffuse Interstitial Lung Diseases(DILD)

Dong-Soon Kim, M.D., Myung Jae Park, M.D., Kang Hyun Choi, M.D., Ho Kee Yeom, MD.,*
Yoon Suck Koh, M.D., Woo Sung Kim, M.D. and Won Dong Kim, M.D.

Department of Internal Medicine, Asan Medical Center, Ulsan University, Seoul, Korea
:Department of Internal Medicine, InJe University College of Medicine, Seoul, Korea

Background: The expression of the adhesion molecules on the cell surface is important in the
movement of cells and the modulation of immune response. DILD starts as an alveolitis and
progresses to pulmonary fibrosis. So adhesion molecules in these patients is expected to be
increased. There are several reports about adhesion molecules in DILD in terms of the percentage
of positive cells in immuno-stain, in which the interpretation is subjective and the data were
variable.

Methods: So we measured the relative median fluorescence intensity(RMFI) which is the ratio
of the FI emitted by bound primary monoclonal antibody to FI emitted by isotypic control antibody
of the cells in BALF of 28 patients with DILD({IPF:10, collagen disease:7, sarcoidosis:9,
hypersensitivity pneumonitis:2) and 9 healthy control.

Results: RMFI of the ICAM-1 on AM(3.30+1.16) and lymphocyte(5.39+.70) of DILD were
increased significantly than normal control(0.9310.18, 1.06+0.21, respectively, p=0.001, P=0.003).
RMFI of the CD18 on lymphocyte was also higher(24.9114.9) than normal(4.59 73.77, p=0.0023).
And there was a correlation between RMFI of ICAM on AM and the % of AM(r=—0.66, p=
0.0001) and lymphocyte(r=0.447, p=0.0116) in BALF. Also RMFI of ICAM on lymphocyte had
a significant (r=0.593, p=0.075) correlation with the % of IL-2R(+) lymphocyte in BALF. The



soluble ICAM(SICAM) in serum was also significantly elevated in DILD(499.7 +222.2 ng/ml)
compred to normal(199.01+38.9) (p=0.00097) and sICAM in BAL fluid was also significantly
higher than normal control group(41.8+23.0 ng/ml vs 20.1+13.6 ng/ml).

There was a Significant correlation between sICAM level in serum and the expression of

ICAM-1 on AM(r=0.554, p=0.0259).

Conclusion: These data suggest that in DILD the expression of adhesion molecules is increased

in the AM and BAL lymphocytes with elevated serum sICAM, and these parameter may be useful

in determining disease activity.
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Table 1. Clinical Characteristics of the Sub-

jects
DILD Control
Number 28 9
Age 30.84+9.1 47.7+70
Gender(M:F) 12:16 8:1

Smoker:Exsmoker:Nonsmoker 1:5:20 4:0:5
Underlying disease

IPF 11
Collagen disease 6
Sarcoidosis 9
Hypersensitivity pneumonitis 2
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Fig. 1. Representative flow cytometry profile of
expression of ICAM-1 on alveolar macro-
phage. There wea a shift in the fluorescence
intensity of the entire population of the patient
(black) to the right even though some overlap
with the isotypic control(white). It is incorrect
to calculate the proportion of the cells whose
fluorescence lie right side to the control
group, as positive(Chest 105:1324 °94). Such
a procedure is valid only when the histogram
shows 2 or more peaks, one lying entirely
under the isotypic control curve.
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Table 2. The Expression of the Adhesion Molecules on the Alveolar Macrophages and the

Lymphocytes in the BAL Fluid

ICAM-1 Bx-Integrin (CD18)

Group
AM Lymphocyte AM Lymphocyte
Control 0.93+0.18 1.061+0.21 1.95+0.69 4.59+ 3.77
DILD 3.30x1.16% 5.39+2.70% 2.69+1.68 249+ 4.9*%
IPF 3.19%1.10% 8.1142.89* 2.06+0.46 292+ 0.4*
Sarcoid 3.18%+1.10* 4.16+1.60% 3.00+2.17 221+ 5.2*
CVD : 3.38+1.34% 4.50+1.58* 3.174+2.06 22.0+20.0*

AM: Alveolar macrophage, *P < 0.05
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Fig. 2. Expression of ICAM-1 on alveolar macrophage of normal
control group and patients with interstitial lung diseases.
(IPE: idiopathic pulmonary fibrosis, Sarcoid: sarcoidosis,
CVD: collagen vascular disease, HP: hypersensitivity pneu-

monitis)
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Fig. 3. Expression of ICAM-1 on Lymphocytes in BALF of normal

control group and patients with interstitial fung diseases.

— 573 —



ICAM-1 Expression on AM{RMF1)

r=-0.66, p=0.0001

0 T T T T T T T T T
o 20 40 60 80 100
Percentage of Alveolar Macrophage In BAL
Fig. 4. Correlation between the expression of ICAM-1 on alveolar

macrophage(AM) and percentage of AM in BAL fluid.
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Fig. 5. Correlation between the expression of ICAM-
1 on BAL lymphocytes and the percentage of
lymphocytes in BAL fluid of the patients with
sarcoidosis, collagen diseases and hyersen-
sitivity pneumonitis.
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Fig. 6. Correlation between the soluble IL-2 recptor
and the ICAM-1 expression on lymphocyte in
BAL fluid.
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Fig. 7. The serum soluble ICAM-1(sICAM-1) levels
in control group and the patients with DIDL.
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Fig. 8. Correlation between the expression of ICAM-
1 on alveolar macrophage and the soluble
ICAM-1 level in the serum.
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Fig. 9. The level of soluble ICAM-1(SICAM-1) in
BAL fluid of patients with DILD and control

group.
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* Contribution of serum sICAM to BALF sICAM =

Serum-sICAM
X BAL albumin
Serum-albumin

* Locally produced siCAM = BALF sICAM -

sICAM from serum.
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Zmol|4] & antigen presentation %) kA ABA, wHE 7
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s BFe WETSo| WHAENZ ek
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w2 Ue JEY RRAEe AR 22 A7 4
Atk z18Lt of selectinel] 23k gk wilg- ksl uj
ol ok 9] integrin-ICAMREZ0] Hul2x) ¢kow,
< A=Al "ok el Bdoll A5 mizHAIl
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52 Sl v} oldeh % ol cytokineol}
selecting] 7Agtollolgh 2}tol] 2Jef®, w7 Frdo|
inactive el 2 EAN}E By-integrinEA-E0] ICAM-1
off thigt Z3lHe| 2 ez e w3lE Yoy
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AAskEol, ARMF Al (reperfusion injury), 7]
FARA g obERT ofelziA] Agdselde] A
ZEAFES] wsloll Akt AtEo] we] AePs]a 9l
T2 BEN9pE So) 7hA4 sAske ofejrkx] o
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g 22 A7) W A didaSel g4
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2lehe A8 AR, B2 o) vz IPFS
20, ASSEE w9AARt Ak AldRSEkA),
A ARt gl 7734 ddsisbal el A
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= o
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Aste] BEA & Wl NERZ ALY T e vt
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2 zAslk3, BALYY ok g AXEH ulaisle] olF
& VA4 A% SRS UkdE 5 Y AR
AL TP Bot Bk
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