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Interleukin Levels in the Bronchoalveolar Lavage Fluid
of Patients with Pulmonary Sarcoidosis
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Kwan Hyoung Kim, M.D., Hwa Sik Moon, M.D., Sung Hak Park, M.D.

Department of Internal Medicine, Cathalic University of Korea, College of Medicine, Seoul, Korea

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 sarcoidesis 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 ultrafiltration and each cytokine levels were measured by ELISA meth-
od. Active sarcoidosis was defined by major organ involvement or dinically 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 IL~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 carrelated 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 pat}ngene-
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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 43.1%7.1 33.8+114 30.2+5.8
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+8.5 ND
Spirometry

FEV1, %pred 90.1+27.0 92.4+26.0 ND

FVC, %pred 88.8+24.4 94.7 +27.2 ND

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

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

CD8 ratioZ} 5014 ¢ d o5& F3lo FEA
(n=7)2.8 &3}

2) Hodi=2

A3AEZL vEFAAY 3FF0] Qe A%
(el & AFe]) 65(dA: 59, o=t 1
W, JFAH : 30.2+5.44)& Aoz Yok

24 4

1) 7| 2X|m ZA S

71873 HAH(Olympus 1T10, Olympus, Tokyo,
Japan)& F& dld@Aet F4dizTAA 71gA
HEAYeE APt BAYAAE ¢34
olv} el Eald aAAF|L 30mle] whE
& FoA HederE FYska 2ukE dAsA
+5+& Fol Pt F 7E UHE APy
4L HEAHAE 239 AzE HY F& dad
¥ £33 33t 1,000 rpmoA] 1087 9414
Z ¥ BALA392 Amicon &2} & o] 43}
o FUF =AM 102 5% F Interleukin
X 33 A7A -70C EEsiddh AEx3e

HBSS(Hank’s balanced salt solution)£%o g 2
A A3 3lo] hemocytometer® % M| ¥ 48 =3
&}3, trypan blue® viability& ZAAFS}EC). Ay
M X = cytospingt | Diff-Quik A|efoz g4
& 3] F 300709 MEE AojA 2 Axe] wip
&& Aside.

2) IL-6, IL-8, IL-102| &X

2 HHl e} IL-6, IL-8, IL-10 ¥ 5= AHE3) 5
o2l ELISA kit(BioSource Europe, Medgenix
Diagnostics) & o|&3}o] Z43}¢{c}. IL-6 ELISA
kite] &3 HAAE= 2.0pg/mlelz [L-83 IL-10
9] &4 HAA &4z 0.7pg/ml, 1.0pg/ml °]3le
B o]& kit THE chemokineo|l} cytokineEa}
sahrsol girka #elsigle.
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ABPA = linear regression analysis2 225+
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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+88 629148 67.9+3.8
Cell count( X 107) 2.2+1.90 2.0+£0.99 1.6+0.87
Alveolar Mac, % 42.0+841% 55.1+25.5 % 91.9+7.2
Lympho, % 54.3+9.0% 424+268 ¢ 6.0+6.3
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
t p<0.05, compared to healthy volunteer
t}. =& A4l SPSSE o]4-351%9x patel 0.05 (Table 2).

okl A4 FAA frelde Qs

g4 =

1. FRBBER2 7|2X|vZ A2 B

358 ZBAEA YR e d=FNM HT
152.5ml(67.9%) 2 7F¢ BT 834 83538
o) AS HF 131.4ml(62.4%) 2 7P Aok 1
2 Z|BAN TG FAEFE BFF 8T
ZAA HF 2.2x10°2 7H B d2TolA
B 1.6x102 7P Hich. 71@AHAZAHAY
A XN EFE 2 FA HE 91.9% 2 7 &
U BT A8F30M B 42.0% 2 7P AN
o} ghde PxFe) = 854 A8F3AA BT
54.3% 2 714 Bt 2o T 6.0% & 713
At 7| B AEAHAY CD4/CD8 ratio= #F
A -5 RATIA BT 1242 H@FY 8T
Z8ATe HF 3.88T FoJ3A =tH(p<0.05)

2. FRBBUXLY 7 HRHEMAHY IL-6, IL-8,
IL-102| B&

BFAH F3E38AY /@AM EARAY IL-6%F
== #F 101.1+36.5pg/mlz HEEA #5433
Bx}e] Hy 65.0+15.0pg/mig} ch=Fe HF 55.
2+10.4pg/mlsr} f-oj3hA &t (Fig. 1). %4
F5E2384 9 /B EARAY IL-85EE FF
89.9 +71.6pg/mlZ B} FA A]FT2UAY FF
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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/mls} =7 2] B 58.8 + 28.0pg/ml
B ¥tov 8414 fol4de gitH(Fig. 2). &
T 8FY A8EFURY IR EAYAY IL-
1055 BT 19.5+2.3pg/mlE HEEA %%
Z8x}e] FF 19.9+2.7pg/mle} h=32 HF 21.
9+3.8pg/mlit} Wglout 843 fo4e gt
(Fig. 3).

3. RESTEXIQ| 7[RI EAAALY IL-62f IL-8,
iL-102] YEHA

FEEF8A JBAAEM YA IL-69 FEE
IL-8F=s} FAHc2 /¥ JUTAE H3in
(Fig. 4), IL-6¢} IL-10 z8lxz IL-83} IL-10&
X2 G3adAe] ZgE Bov A feyde
it
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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. RREBHXS IBRIMEMALY Interleukin
I} 57 |s2iAlRle] AlEaI

FEFFPAL] 7|BA XA YN Interleukins =
<} w715 7AMEe] parameters}e] J@BAE vlL
A B3] IL-6%5%59} FVCr} f-ol8 QAUBAE B
A} (Fig. 5).

5. #FY FSBBEUKLL 7IBKIMEAMHY IL-6
£} CD4/CD8 ratio2}2] 43|

F&FE58A9] 71BAHEH YA Interleukin
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Fig. 6. Correlation between IL-6 and CD4/CD8
ratio in BALF of active sarcoidosis pa-
tients (n=7).
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CD4/CD8 ratio®} §9/% A##AE HHT (r=0.
768, p=0.044)(Fig. 6).
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