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Production of IL-18, TNF-a and IFN-7 from
Alveclar Cells in Patients with Sarcoidosis
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We studied the production of I.-18, TNF-a and IFN-y by alveolar cells obtained by
bronchoalveolar lavage (BAL) in patients with sarcoidosis. The culture supernatant of
alveolar macrophages (AMs) and peripheral blood monocytes (PB-Mo) of patients with
sarcoidosis and control subjects were assayed for IL-18 and TNF-« using ELISA
system. IFN-7 was also measured in the culture supernatants of BAL-lymphocytes (BAL-Ly)
and peripheral blood lymphocytes (PB-Ly) by RIA system.

In patients with sarcoidosis, the production of IL-15 was significantly higher in both
LPS-stimulated AMs and PB-Mo than untreated AMs and PB-Mo.

The content of TNF-a was significantly higher in the supernatant from lipopolysaccharide
(LPS) stimulated AMs than that from untreated AMs. However, there was no significant
difference in TNF-a content of the supernatant between LPS-stimulated and untreated
PB-Mo.

Concerning IFN-7, the culture supernatant from both phytohemagglutinin stimulated
BAL-Ly and PB-Ly contained more IFN-7y than in untreated BAL-Ly and PB-ly.

This study demonstrated that AMs from patients with sarcoidosis increased the production
of TNF~a and that this increase was compartmentalized to the lungs, since there was
significant difference in TNF-a production between LPS-stimulated AMs and PB-Mo.
It is suggested that accelerated TNF-a release by AMs play a role in immune effector cells
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activation in the pulmonary sarcoidosis lesions.
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Foaad Py AR, [SEZMRESRK (BALF) ©
fRHTH 5, lymphocyte alveolitis & L CHEME h, BAL
)V SEROER LA RS R TV BAD. —, HERCRHiM
=7m7 57— (AMs) &, HREIA P HA v
lipopolysaccharide (LPS) 7¢ &z X hiEik & n?,
fi~ O mediator EEFWL, VU v Bk, THER,
RO, colony stimulating factor D%
HARZTY ZEAMLAT WA, ehTh, AMs @
EETSH TNF-a i, BEEMIRORESL-SEEY ©
iz, $rad F—v A0REBROMECES T2 &
NEZLNT WA, T I TEER, Yol K- 2xD
REOMEA BHE LT, ¥rad F—v Rk 5
AMs & EHMEZER (PB-Mo) @ IL-18, TNF-a @
BEE#, Fio BAL U v /3B (BAL-Ly) &K¥MmY

v 3Bk (PB-Ly) @ IFN-y E4£%, HlEL, BT
B AT - 1D THRET 5.

MR LUV FHE

X&IT, 1986 FH D 191 F 6 H ¥ TR KFES
A RARERES 2 NBhick T, SE I (BAL)
BTt af F— v 2BEITFILEEXNR G (£
BIIEBEE) TH B, BAL BEEX7 74 A—Aa—
TEREALT, RAL LTHEPETTY, £/ 50ml
T4 ERSE L CERMaL B L. ARMiaisEE L
D%, May-Giemsa Hft, Esterase ¥, Acid phos-
phatase iz THEBEMROGE TV, £/ /70 —F
NHifE (CD3, CD4, CD8) (Becton Dickinson #)
AT, floweytometry =X 9, T-cell subset %
B L1z, BALF &, F#HRIMBE% B 72 E-rosette ¥k
T, BAL-Ly & AMs B LEDED 1x108/ml

Table 1 Cellular components of bronchoalveolar lavage fluid from patients with sarcoidosis

™ | S Ly(%) CDA* (%) CD8*(%) | CDa*/CDs*
sarcoidosis  (37) 2.27+0.92 28.2420.7 71.5+11.7% | 21.5+10.5 4.35+2.64%
normal cont. (9) 1.59+0.97 11.6%6.64 52.319.20 29.5:+6.47 1.9240.72
* p<0.05
Table 2 Production of interleukin-18
(1) AMs
Subjects (n) LPS
() (+)
SARCOIDOSIS (23) 285.7+388.1 2389.8+2118.2
NORMAL CONTROL (7) 122.4+151.9 3896.2+3105.3
(2) PB-Mo
Subjects (n) LPS
(=) (+)
SARCOIDOSIS (3) 153.2%+120.5 3980.0+1766.7
NORMAL CONTROL (5) 228.0+220.2 3034.2+1477.3

m=+SD(pg/ml)
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R L. Zh% 100p ¥ 296K <74 77 L— b
W &, STCCASRRES® Le. $4, KEMAE~ %Y
vhgEm L, FE#kic PB-Ly & PB-Mo 4B L T#s
ELk.

BAL-Ly, PB-Ly i, phytohemagglutinin (PHA)
WONEEEE (BRBE 2 pg/ml) LIRRMBEEFSL %

IL-18
(pg/mg)
AMs PB-Mo
4000 -
% %
3000 = 7
2000 ~
1000~
ol A e | e A
(n) SA(23) NC(7) SA(23) NC(7) SA(3) NC(5) SA(3) NC(5)
LPS (=) (=) () () (=) (=) () B

SA I SARCOIDOSIS
NC: NORMAL CONTROL

Fig. 1 Production of interleukin-15

HE L, AMs, PB-Mo (¥, LPS HmmsSHEY (R
B 5pg/ml) LIRMRINBEEREES A LB L. 48REfEES
#&, 1,500rpm TIGHELL, FhEFholkg L
B, HHA bhA vORECE L.

IL-18 oflE ki, human IL-18 ELISA # » b
(KET v = A PN %, TNF-« OJERE, human
TNF-a ELISA # v + (ENDOGEN #) %, IFN-r
OFEIIE, [FN-y RIA 7 v &4 « » A5 4 (Amersham
) BRI

ek, RO FEAABEIL, unpaired ttest %
FAVTT - 7.

] S

1. #laqd BE— 2EHFO BALF hHZMR
%49 (Table 1)

ITEIDERAIRESUE 2.2740.92X10°/ml (mean=+SD,
LITRER) &EEBEIHF (1.5940.97/ml) & H#
LT, BETERVWABIMER2AL b, SRSET
i3, Vv SERESROSEEES (28.2420.7% VS 11.6+
6.64 %) HA& b, surface marker Ti2, CD4 B T
cell DN (71.5+11.7% VS 52.3+9.20%) &b
h (p<0.05), CD4/CD8 tbDTFiH# (4.35+2.64 VS
1.92+0.72) (p<0.05) MFED LRI,

2. IL-18 OE4% (Table 2, Fig. 1)
LPS #Fpnis®Eo AMs T, EHABEAO 1L-18

D 122.4+151.9pg/ml wH~NT, $r a2  F—v

FEFITIE 285.7+388.1 pg/ml T, HEAZERALH
ot LPS FRIUSETIE, FRAIBE 389%6.243105.3
pg/ml, H A K— 2 ZFEH 2389.8+2118.2 pg/ml
T, HEER LA, LPS ERINEEE L LTS L,

Table 3 Production of tumor necrosis factor-a

(1) AMs
Subjects (n) LPS
(=) (+)
SARCOIDOSIS (5) 680.8+321.4 8060.0+5445.9
NORMAL CONTROL (2) 40.5+ 6.9 9307.6+1382.8
(2) PB-Mo
, LPS
Subjects (n) ) o
SARCOIDOSIS (6) 99.4+90.3 1180.24+1884.5
NORMAL CONTROL (3) 13.6+ 6.7 329.4+ 111.8

m=+SD{(pg/ml)
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ThXhBEOEAMN (p<0.001, p<0.005) AHk
5F (AR

PB-Mo i}, IFERBEID IL-18 AT 288.0+220.2
pe/ml Thotohs, HaaA F—v AfEFIL 153.2+120.5
pg/ml T, BEAZERLLRI,M T LPS HEhngH
Ty, IEHEEBE 3034.2+1477.3pg/ml, ¥/ a4 F—

TNF-a
(pg/m@)
AMs PB-Mo
10000
7
-
7500 1 7
/7
Z
5000
2500
7
LA f % 2]
(M) SA() NC(@ SA() NC(2)  SA(8) NC(3) SA(®) NC(@
LPS (=) (=) () (9 =) (=)

SA I SARCOIDOSIS
NC: NORMAL CONTROL

Fig. 2 Production of tumor necrosis factor-«
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> AfEF] 3980.0+1766.7 pg/ml T, HEZZcWH,
LPS WA ERE BT L L, ThEhEEESW
B (p<0.05, p<0.01) Ahbh, AMs +FEBROREER
TH-T0.

3. TNF-a O4 (Table 3, Fig. 2)

LPS E&EIEEED AMs T, [EEXNET 40.5+6.9
pg/ml @ TNF-a EENL LA, Hiaf F—
AZFEFITIE 680.8+321.4 pg/ml T, HEICELHNH
mLTwi (p<0.02). LPS Nk iz, EHEHR
] 9307.6+1382.8 pg/ml, 421 K — v ZFEH
8060.0+5445.9pg/ml T, HEZX A \WVH, LPS &
TONEEE - BT 5t h TR ARSI (p<0.05,
p<0.02) HAhbhi.

—7%, PB-Mo Ti, LPS EFEmMEET, EEHR
Bl 13.6+6.7 pg/ml, #/24 F— v REEHF] 99.4+90.3
pe/ml T, BERZRZALA L) 1. LPS HinkE®
T, EEFEXMEH 329.4+111.8pg/ml, ¥ A 24 F—
v AfEF] 1180.2+1884.5 pg/ml T, R HEHEZER
Hbhish -t LPS SRS LT DL, AMs
IR, ThEhBEREESINIA bRk Tz,

4. IFN-y D4 (Table 4, Fig. 3)

PHA #FMNE#ED BAL-Ly T, EERBHICk
EESLLRY, S ag F—2 JEFTIE 0.155+0.572
pg/ml T, EEXNBHELE L TCEBELEILLAL
poto. PHA HIUEE TR, ERXNEBE 1.53 pe/ml,
FaaA F— ZFER 132.5+76.3pg/ml T, Hia
1 F—v AEFITCHEEREERIN (p<0.05) MHAdh
Jo. PHA ERMERILET DL, Y1 F—-v R
FEFTHELEEHEM (p<0.05) KA bRt

Table 4 Production of interferon—y

(1) BAL-Ly
Subjects (n) PHA
(=) (+)
SARCOIDOSIS (21) 0.16+0.57 132.5:+76.3
NORMAL CONTROL (1) 0 153
(2) PB-Ly
Subjects (n) PHA
(—) (+)
SARCOIDOSIS (10) 40.2+27.5
NORMAL CONTROL (4) 18.7+26.5

m=+SD(pg/ml)
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IFN-y BAL-Ly PB-Ly
(pg/mg)
100 ~
7
50
A
o e
(n)  SA(21) NC(1) SA(21) NC(1) SA(10) NC(4) SA(10) NC(4)
PHA (=) (= ) B (=) (=) (+) (+)

SA I SARCOIDOSIS
NC: NORMAL CONTROL

Fig. 3 Production of interferon—y

5. HLaA k- REFICEHITD BAL-Ly O
CD4/CD8 & AMs O LPS #EFRMIEE 1L-18
=4 (Fig. 4)

Ha a4 F— o 2FEFTE, BAL-Ly @ CD4/CDS8
& AMs © LPS ERinssE 11-18 B4R L oI,
HEAHEB (p<0.01, r=0.495) i bhizp (Fig.
4), TNF-a EA B LU, IFN-y BEALOMCIEERE
nHBESR AL R 5. I ACE, BAL U vV
NEES®, % Dlco &, IL-18, TNF-a, IFN-r E
£Loficd, ThEhHELEBTL bRk T,

£ =

YA F—v 2L, HERMRAFERE OB
FHEL, B Lt su 7 —0R ) VAEREED
HEFR LY, AFERENER SR Vbh T
BU, FhEME L sn Ty =000 voERL B,
FEOHA F A YHEFWER, ZhbAFEOMBIC
BiE L TuwWb & XhT\ww5b. BALF Ml S 0kEE -
BROHEEY A P A vEEEE, IL-1 20T,
K HITIE, LWIFhd spontaneous Fo IL-1 DEAE

p<0.01
1L-18 1= 0.495
(pg/ml)
.
.
1000+
.
.
500+
.- 'Y
o o ' .
%0 0@ .
T I‘I z.l T - CD4,/CD8

1 T T T ]
1 2 3 45 6 7 8 9 101112
Fig. 4 Correlation between BAL CD4/CD8 and
interleukin-18 in the supernatants from

patients with sarcoidosis without LPS
stimulation )

LBERTLARWY D Uk LECROBE T, JERIK
REET AMs % i IL-1 EAAERCAEL
TWABUE | F7o [L-18 @ mRNA ORBWEL T,
JFRHRECREFHBALFEEN LY. IL-2
2 Tid, BAL-Ly, ¥ 412 CD4* DR* subset H 5
FEAEIhTEYY, M IL-2 ve72—d, S
Hraf F—v ATEEY & ->TWwAE, IFN-7 &2
WU, BRUEMEEM, BERC S Lo MEERN
RICHEWTIE, BALF BEROREER LET, EELE
PRABRBZ M, o F—y2Th, AMs, BAL-
Ly O¥# FFFIE, REMBEREE LB LB LT,
JERBUIREE® & 5\ i3, Con AFIBREETY, FEA
EEITEALZLRTEY, ThBMLIBEEL T3
EELLRTWAY, D IFN-7 (&, =207 57—
v IL-1 EARBFELY, $hxvFrdrvicdk
Bwru75—o0 TNF-a OEARBATOES$ 5108
TNF-a &, [L-1 OFEALFE L0 HIRE S
HMERDBEE R L2, ST MiaomEs (@£ 2%,
#® TNF-a D787 »— Ik 5EETTHER, L2
CE-THAHRINE, Lk, IL-2 Kk 5HERD
TNF-a OEAFET, PB-Mo IKth~, AMs &k
THEETHHMW., D AMs & PB-Mo @ TNF-o E
HEORBEORENE, LPS FIBTLERET, ik, AMs
CHEWTERTH A28, —F EBHT LS v
Vit % T, TNF-a ® mRNA OZE L~/ (38



ER o -y 2kt b~/ e 7 57— IL-18, TNF-a 5L U

fifa v v <8k IFN-y D@4

BWLTVA7A, IL-1 ® GM-CSF ® mRNA L~XAd
FBEWEIL A SN T2, F - BHEEE Y v
BED AMs BB EFE TR, BREBROSHOFEH,
b 6d, TNF-a OEAEFENATRI AT 5%,
AE 2 A K — o ZEFIC O L TRE LR T,
LPS fl8izH1C TNF-a EADITES, AMs oD
LEHET, PB-Mo Tikhbhileh 143, IL-15, IFN-
y WHBWTIHEBEIRT, v adf F— v 2 EFTIE
TNF-a OFELI>WTE, MHRERMCBORS Z &
HE® bt (lung compartmentalization)®®). 7245
LIOBEDBH /L2 V- ABHERTH LN E D M
ik, SHBOBRHFAELLTREE S, i,
1 ¥ 2% ERCIEEEE, FHEBFCSE L TR
LB T, GBIk -TOA, B~ s o
77 —v0 TNF-a BEEOTER LN LW HRE
LH N, Haadf F—y 20BEBEICET S TNF-a
OEBEHIREINS. Tihbb, TNF-a 4O lung
compartmentalization TRE ik 5k, BEETC
B 58N TNF-a OE4D, AFEREOHE
D—i%, BB LMD A b hA v EBRLTHES
TWABAREMA DS, L L, SEOBE T, BAL-Ly
o CD4/CD8 & TNF-« A & Oz, BEHEE
BAbhhot, Zhb, BRKRERR - OBEK
DT, SEROBEAETIEEDbRA.

® =

1. #aq F—v 2376, EERB ISR
Bl B Ot~ s ey > —2, U RER
BLU, REMBEER Vv BRORE EFO IL-18,
TNF-a, IFN-7 %, ELISA & RIA ¥CHE LK
L.

2. IL-1p oEEE, ia~vse 7 > — v L RKHEM
MEIRCELEOERL LN T

3. TNF-a OEA£E, il 07 5—I7T, lipo
polysaccharide @SB IC L FE LS UL, XEM
BERTE, CoNEEALhED -

4. IFN-y o4, Wlay v RBREKBM Y v 3
EE& 09%&3-& hotc.

5. #HaaAf F—v ZFEFTHE, TNF-a © lung co-
mpartmentalization HFED b,

HiE L f 2 R EREEE e s e, #HiBH
WL BB R EE TR AR BB RO
HEhd g LTS,
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