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Interleukin Levels in the Bronchoalveolar Lavage Fluid
of Patients with Pulmonary Sarcoidosis
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Background : Sarcoidosis is a systemic granulomatous disorder of unknown origin and characterized by accu-
mulation of T cells and macrophages. Various cytokines may play crucial roles in the activation of T cells and
macrophages, and thereby in the formation of granulomas. However, little is known about the balance between
proinflammatory cytokines and antiinflammatory cytokines in the development of sarcoid granulomas and dis-
ease activities.

In the present study, we measured IL-6, IL-8 and IL-10 in the bronchoalveolar lavage fluid(BALF) from
patients with pulmonary sarcoidosis to find out whether there is an imbalance between proinflammatory
cytokines and antiinflammatory cytokines in the lung.

Methods : Fourteen subjects with the diagnosis of sarcoidosis and six healthy volunteers were included. BALF
was concentrated ten-fold by pressure ultrafiliration and each cytokine levels were measured by ELISA meth-
od. Active sarcoidosis was defined by major organ involvement or clinically progressive diseases.

Results : The mean IL~6 levels in the BALF of the active sarcoidosis group were significantly increased than
in controls or inactive sarcoidosis group(p<<0.05). Meanwhile, the IL-8 levels were increased and 1L~10 levels
were decreased in the active sarcoidosis group than in controls or inactive sarcoidosis group without signifi-
cance(p>>0.05). In active pulmonary sarcoidosis patients, the IL-6 levels in BALF correlated with the BALF
CD4/CD8 ratio(r=0.768, p<0.05) and IL-8 levels(r=0.564, p<0.05).

Conclusions : The data presented showed that pro-inflammatory cytokine IL-6 is important in the pathogene
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sis of sarcoidosis and decreased tendency of anti-inflammatory cytokine IL~10 might also be involved in the de-
velopment of granulomatous inflammation in sarcoidosis. { Tuberculosis and Respiratory Diseases 1998, 45 ;

1047-1057)
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Table 1. General characteristics and numbes of study population

Sarcoindosis Healthy
Active (n=7) Inactive (n=7) volunteer (n=6)

Age, yr 431+7.1 33.8+£11.4 302458
Female/Male 6/1 3/4 1/5
Smoker, n(PY) none 1(2.5PY) none
Steroid use none none none
ACE level in serum(U/L) 25.2+9.7 20.3+85 ND
Spirometry

FEV1, %pred 90.1+27.0 92.4+26.0 ND

FVC, %pred 8881244 94.7+27.2 ND

FEV1/FVC, %pred 85.9+9.1 81.5+11.9 ND

Dleo, % pred 92.6 £29.9 101.3£30.7 ND
ND. Not done.

CD8 ratio7} 501 o # ol5%& {5l BFA
(n=7)o2 B&39d).

2) Moo=

AgiETE vFAzleld 571543 e 2%
A(ejahhEtg o o)) 68 (A 51, o= 1
W, BEdH 3021544 & diFeg syt

24 9

1) 218X ZN S

712 A7 AHOlympus 1T10, Olympus, Tokyo,
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% £72 2R3 1,000 rpmollA 1083 YA1A]
71 o BAL43 & Amicon HFHFX& o] &3}t
o] 543 2704 1082 558 & Interleukin
T & AAA -70Co BASA. AESZL

HBSS(Hank’s balanced salt solution)&do 2 2
¥ Al#3}e] hemocytometer2 F MEFE 34
3}1, trypan blueZ viabilityE A} A%
MIEE= cytospingt Fofl Diff-Quik AJ%Fo.2 g4
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2) IL.-6, IL-8, IL-102 &H

HEAHAY ] IL-6, IL-8, IL-10 5= &3 5
0]9)= ELISA kit(BioSource Europe, Medgenix
Diagnostics) & ©o]&3ld ZA3}gr}. IL-6 ELISA
kite] &4 HAx= 2.0pg/mleln L83 IL-10
o) =7 HAH= 22t 0.7pg/ml, 1.0pg/ml olRA°.
i o) kity T}E chemokineol\} cytokineEs}
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Table 2. BALF data of sarcoidosis patients and healthy volunteer

Sarcoindosis Healthy
Active (n=7) Inactive (n=7) volunteer (n=6)

BAL recovery, ml 131.4 £23.7 137.0+7.8 152.5+12.0°
(%) 62.4+8.8 62.9+4.8 67.9+3.8
Cell count( x107) 2.2+1.90 2.0+£0.99 1.6 £0.87
Alveolar Mac, % 42.0+84 ¢t 55.1+25.5% 91.917.2
Lympho, % 54.3+9.0 % 42.4+26.8 1 6.016.3
Neutro, % 1.7+0.6 1.6+0.8 1.6+£1.0
Eosino, % 2.8+3.8 1.3+£2.0 1.0£0.2
CD4(%) 79.7 +£3.5* 55.4 +£28.0 ND
CD8(%) 8.3+3.9* 33.3+25.9 ND
CD4/CD8 ratio 12.4 +8.0* 3.8+3.0 ND

ND. Not done.

*p<0.05, compared to inactive sarcoidosis
¥ p<0.05, compared to healthy volunteer
t}, 2E EAA g SPSSE o] 43153 pgre] 0.05 (Table 2).

ol B¢ SAA 48 ARG
2 =
1. FSE3EXe| 7|BXHZAX Y| S

S5d J1BAHEARGS ) dRTNAN HF
152.5ml(67.9%) 2 7} VY1 BEA 48323
22l 79 B 131.4ml(62.4% )2 73 Y}k 2
2y Z|AA AN FHEFE BFAY A8F
FolA HE 2.2x10°22 71 Bk t2PoA
B 1.6X1070.2 713 FUth. 718AH EA) H A
HAEAAETE 2FA B 91.9% = 7V 7
VR BFA A5FTZIM HFE 42.0% 2 7 A
o dhd] X Ae] = BFA F-8F3A HF
54.3% 2 7% B gz HE 6.0% = 73
A}t 7|#AHZA A CD4/CD8 ratio= &%
A FEZZVATAAN HT 1242 vBFY 483
Z8A2 BF 3.81ch folahl EUTHpPp<0.05)

2. RSEZEX JIWX|HEAHNHY IL-6, IL-8,
IL-102] &=

854 53R AR EAFAY IL-6%
T= 37 101.1 £36.5pg/mle v|EEA F2
Bx}be] BF 65.0+15.0pg/mis} ofzte] HF 55.
2+10.4pg/mlEc} §-2o8H E9keh(Fig. 1). 84
FEEZ8A9 JBAAZAHYY IL-85EE HF
89.9 +71.6pg/ml2 H|BFAH F5FF8A H7

IL-6
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140 ! ]
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Fig. 1. BALF IL-6 levels determined by ELISA in
sarcoidosis patients and control subjects.
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Fig. 2. BALF IL-levels determined by ELISA in
sarcoidosis patients and control subjects.
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Fig. 3. BALF IL-10 levels determined by ELISA
in sarcoidosis patients and control sub-
jects.

77.0 £65.6pg/mle} d)Z7-¢] B3 58.8 +28.0pg/ml
Bop Etovt BAA 8L golth(Fig. 2). =
T B85 ASE3EAY NEAHZAHSY IL-
10%E: 37 195+2.3pg/mie2 ¥EEA 8=
AL HE 19.9+2.7pg/mle} tizTe] HF 21.
9+3.8pg/mlEt} ¥gtor} BAH foALe gisich
(Fig. 3).

3. ISEIUXL FI@AHZLIZAH IL-62} IL-8,
IL-102] Y3BA

TEETEAY JBAAZAHNY IL-69] s
IL-8%%x9 FAFcE foF JAWAE EHAx
(Fig. 4), IL-6¢9} IL-10 12jz IL-8%} IL-10&
X2 GRBBAS AFE 2o BAH foAe
At
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p=0.035
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Fig. 4. Correlation between IL-6 and IL-8 in
BALF of sarcoidosis patients(n=14).
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Fig. 5. Correlation between IL.-6 and FVC% of
sarcoidosis patients(n=14).

4, {2E38Re] ZIEAHEZMMHLY Interleukin
= oij7|sZAele] HEEA

FEE58A NBAAEA G Interleukin's =
9} H7|57ArPEe] parameters}e] ABTBAE v
A B8] IL-6%=5} FVC7H §18 ABuAE 1
ct(Fig. 5).
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Fig. 6. Correlation between IL-6 and CD4/CD8
ratio in BALF of active sarcoidosis pa-
tients (n=7).

%9} CD4/CD8 ratio®] J#uAE HHE o &%
4 RSEZEAA IL-67F AT EA R
CD4/CD8 ratio¢} 523 Fa#A48 BYcHr=0.
768, p=0.044)(Fig. 6).
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