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Background : Sarcoidosis is a chronic granulomatous inflammatory disease of unknown etiology often involv-
ing the lungs and intrathoracic lymph nodes. The natural course of sarcoidosis is variable from spontaneous re-
mission to significant morbidity or death. But, the mechanisms causing the variable clinical outcomes or any
single parameter to predict the prognosis was not known. In sarcoidosis, the number and the activity of CD4+

lymphocytes are significantly increased at the loci of disease and their oligoclonality suggests that the CD4+

lymphocytes hyperreactivity may be caused by persistent antigenic stimulus. Recently, it has been known that
CD4+ lymphocytes can be subdivided into 2 distinct population(Thl and Th2) defined by the spectrum of
cytokines produced by these cells. Thl cells promote cellular immunity associated with delayed type
hypersensitivity reactions by generating IL.-2 and IFN-7. Th2 cells play a role in allergic responses and immedi-
ate hypersensitivity reactions by secreting I1L-4, IL-5, and IL-10. CD4+ lymphocytes in pulmonary sarcoidosis
were reported to be mainly Thl cells. IL-12 has been known to play an important role in differentiation of
undifferentiated naive T cells to Thl cells. And, Moller et al. observed increased IL-12 in bronchoalveolar lav-.
age fluid(BALF) in patients with sarcoidosis. So it is possible that the elevated level of IL-12 is necessary for
the continuous progression of the disease in active sarcoidosis. This study was performed to test the assumption
that IL.-12 can be a marker of active pulmonary sarcoidosis.

Methods : We measured the concentration of IL-12 in BALF and in conditioned medium of alveolar macro-
phage(AM) using ELISA(enzyme-linked immunosorbent assay) method in 26 patients with pulmonary sar-
coidosis (10 males, 16 females, mean age : 39.8 +2.1 years) and 11 normal control. Clinically, 14 patients had
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active sarcoidosis and 12 patients had inactive.

Results : Total cells counts, percentage and number of lymhocytes, number of AM and CD4/CD8 lymphocyte
ratio in BALF were significantly higher in patients with sarcoidosis than in control group. But none of these pa-
rameters could differentiate active sarcoidosis from inactive disease. The concentration of IL.-12 in BALF was
significantly increased in sarcoidosis patients (49.3+9.2 pg/ml) than in normal control (2.5+0.4 pg/ml) (p<
0.001). Moreover it was significantly higher in patients with active sarcoidosis(70.3 +14.8 pg/ml) than in inac-
tive disease (24.8+3.1 pg/ml) (p=0.001). Also, the concentration of [L.-12 in BALF showed significant corre-
lation with the percentage of AM(p<0.001), percentage(p<0.001) and number of lymphocyte(p<(0.001) in
BALF, suggesting the close relationship between the level of IL.-12 in BALF and the inflammatory cell infiltra-
tion in the lungs. Furthermore, we found a significant correlation between the level of IL-12 and the concentra-
tion of soluble ICAM-1 : in serum (p<0.001) and BALF (p=0.001), and also between [L.-12 level and ICAM
-1 expression of AM(p<0.001).

The AM from patients with pulmonary sarcoidosis secreted significantly larger amount of IL—12 (206.2+
61.9 pg/ml) than those of control (68.3 +43.7 pg/ml) (p<0.008), but, there was no difference between inac-
tive and active disease group.

Conclusion : Our data suggest that the BALF IL-12 level can be used as a marker of the activity of pulmo-

nary sarcoidosis. { Tuberculosis and Respiratory Diseases 1999, 46 : 215-228)

Key words : Sarcoidosis, IL~12, Disease activity, BAL, Alveolar macrophage, ICAM-1.
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Table 1. Demographic features of the subjects

Normal control Sarcoufloms -
All cases Inactive Active
Number of cases 26 12 14
Age(year) 30.0+3.8 39.8+2.1* 39.0+3.1* 39.7+2.9*
Sex(M . F) 12 10: 16 6:8
Smoking (S : NS?) 8: 14 :12 : 10:4
Stage( I :II:10) 8:16:2 7:5:0 1:11:2
Extra-thoracic involvement
Hypercalcemia 5 2
Uveitis 2
Skin lesion 1 1
Peripheral LN 1 1
Liver 1 1
Pericarditis 1 1
PFT®
FVC(%) 87.3+34 98.5+3.4 76.9+3.9"
DLCO(%) 86.4+3.5 93.4+3.2 77.9+5.6
ACE* (IU/L) 73.0+6.9 62.3+8.5 82.9+10.2

S, smokers ; NS, nonsmokers LN : lymph node enlargement ‘angiotensin converting enzyme
*PFT : pulmonary function test, FVC : forced vital capacity, DLCO : diffusing capacity
*p<0.05 compared to normal 'p<0.05 compared to inactive group
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Table 2. Bronchoalveolar lavage fluid findings in active and inactive pulmonary sarcoidosis

Sarcoidosis

Normal control

All cases Inactive Active

Number of cases 11 26 12 14
Total cell( X 10°/ml) 0.09+0.03 0.25+0.12* 0.24 +£0.16* 0.26 +0.09*
Differential cell count

Macrophage % 86.8+2.9 53.7 +3.9* 61.2 +6.7* 47.7 +4.1*

Lymphocyte % 124422 43.0+4.1* 35.0 +6.6* 49.3 +4.6*

Neutrophil % 0.61+0.18 1.90+0.85 1.13+0.29 2.49+1.48

CD4/CD8 ratio 2.1+04 6.3£0.9* 6.5 +1.4* 6.2+1.3*

*p<0.05 compared to normal
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Table 3. IL-12 & soluble ICAM-1 level in active and inactive sarcoidosis

Sarcoidosis
Normal control - -
All cases Inactive Active

Bronchoalveolar lavage fluid

IL-12(pg/ml) 25+04 49.3+9.2* 24.8+3.1% 70.3+14.8%!

siICAM—1(ng/ml) 22.7+6.8 38.2+4.2% 27.4+5.3 48.2 +5.5%!
Alveolar macrophage

[IL-12(ng/ml/ % 10°) 68.3+£43.7 206.2+61.9* 179.4 +89.3* 216.9+81.2*

ICAM-1*(RMFT) 1.2+0.2 2.6 +£0.3* 1.7+£0.2% 3.3+0.4*
Serum-sI[CAM-1(s) 191.0+£21.2 436.7 £ 46.3* 281.8+33.7 579.1 £58.9*!

*Manifestation of soluble [CAM-1
*p<0.05 compared to normal, p<0.05 compared to inactive group
ICAM : intracellular adhesion molecule, RMFI : relative median fluorescence intensity
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Fig. 1. The correlation between IL~12 concentra-
tion in BALF and percentage of AM in
BALF.

5 BAECM A dizl vis) EAA S7het
ot BFA # vEEY IATNE FoF A
o7t #EHA] skt (Table 2).
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Fig. 2. The correlation between IL~12 concentra-
tion in BALF and absolute count of lym-
phocytes in BALF.
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