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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~y. Th2 cells play a role in allergic responses and immedi-
ate hypersensitivity reactions by secreting IL-4, IL-5, and IL-10. CD4+ lymphocytes in pulmonary safcoidosis
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 IL.-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 IL.-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, [CAM-1.
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Table 1. Demographic features of the subjects

Sarcoidosis
Normal control -
All cases Inactive Active

Number of cases 11 26 12 14
Age(year) 30.0+3.8 39.8+2.1* 39.0+3.1* 39.7+£2.9*
Sex(M : F) 9:2 10:16 : 6:8
Smoking(S : N§*) 8:3 14 :12 3:9 10:4
Stage(I:11:1I) 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° (1U/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

AT g Ao 357 Yk, Zael CD4
+ duTolE GAAES] BB G FHRvke
of Bojske Thl Azsh A vy e vhg, &
d27) wg R ANAEY Byl Sloals
The AZe] F 257} Atk el ¥aga»™ o
FE558AES] BALFoA IFN-y¢ IL-2 %
Thl-cytokines] 37HE B&E & AIA=™, 5%
$%3 98 W CD4+ Yuie Thi AZ7 34
Aoz A2gn Yok, w, H2o) vEs TAZ
(ToAIE)EE Thl AEZoS ¥28 FE 3
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'p<0.05 compared to inactive group
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FAE 94H EAL Table 174 2o} F5F A}
A ZAPE 890 171 &34, 27i7F 161, 37]
7} 29oliet.

¥ AFoAM ARSE5Y Bze & A7 23
o] BALF % #¥th4M X (alveolar macro-
phage : AM)dlA &H|5E IL-120]22 HARK{F
Zo] BAERE Aoz sl Ao Ao &F7|
2798 2 ERE A3 Boudouin® 9] 7|&(crite-
ria) & ARSIGT) &, 1) Ak FA 3F 23 F
9] oJn Qe 3F7] Fde] AU HrFel fost
A ZAHRAAY, 2L 2) 3 /N Fd 3§ T
o] 24, WAtds AAL B Hrle AAME ol &
Aol A= YepbAY E 7|E9 W¥o] o3lE=
A%l 854 ARSF5F o A3t of 7iE
wW2HY, BEFAde] 12901, 14%0] #354 ¥
FE5FF AT

2, o uhy

1) 718X o ZMA Y o O AMZ ui Y

EE oA 2AHQ WPea® F4 vy F
234 7183 WA E BE718R wedging A1
Fof| T3 AelddS4 50ml¥ 53 MHE Al3s
At 35 8B 2~370] B gauzeE T
# AN 52 AAS £ 1,500rpme A 1087 93
A1 Fof] AARL -70°Co HIAIEY. HEEFL
2a#A o2 RPMI 1640t o2 28 A3 3o
hemocytometer 8 & N ¥4& 2333 Trypan 4§
BAAYCE viabilityE 33190} #EdAAE
+ 1ml 3 1x10° 747} H=F 1% HEHYRT
(Bovine serum albumin : BSA)& 713t RPMI
1640 #jx|2 343} 24 well culture plated]] o]
37°C, 5% CO01A wigFataict. AT wijg Fol
AEZE oz H AH3te] uigol] FAE R L Al
EEL AASIY Fag o XL A w4
24 A7t & =5t i FEtATt. 24 A1ZE Fof] i
£ A1 948 AHE 58 AAS F 4HY

7 ejstod (AM wjged) IL-12 3 A7kA) -70C
o Busch. dF AEE cytosping T Fof
Diff-Quick §4& 3l A 27E1EE Al3eHA

2) IL-12 &3

71BA A A H AT} 24 A7 Bt wiokE H 24
¥olA Bujg IL-129] %S p40d g 9=2& g
A (monoclonal antibody) & ©]83% 4}¢j8- ELISA
kit(PREDICTA® Total [1.-12 ELISA kit . Gen-
zyme Diagnostics, Cambridge, USA)&2 233}
t}. ol human IL-129] i3k @ F& &4 (im-
mobilized monoclonal antibody)7} #2g 9674¢]
well2 TA%E microtiter plate & FAJE]o] glo], A
d Al AgEe 4" AlY £ (sample diluent)
& 7t welloll 3718 &, tHA] A8 8947} IL-12 7]
29 (standard) & A% AN}, 2 Sl 24
3h= IL-127} microtiter plated] £A3= a0l
2Ea8 4 UxE agEdc. olF EHH(cap-
tured) IL-12¢] tjg+ A3 &} (biotinylated an-
tibody) & #7138k, 1 23 plateo] F-a}sle= Wy
E3H) (immune complex)We] biotind]l ZA¥sh=
IikahE A (peroxidase) 7} H-2HE streptavidin rea-
gent& Hriste] widat AMH AL AL F, 2t
3la o) ¥Hgsle] HAE Vel 713 (substrate)
£48 7k 71E £942 AHacid) & HrHs
W g U3 02 WElE Hu, olE &
Mo} 7= (intensity) & A3 £ & 7|E £
o] IL-129] %3 wiglsle=g, Zb wello] spectro-
photometer?]  450nmoA  Jehlle #EFFH
(absorbance) 3 & F4& olg3lo] HE G
o] IL-125=& FF3siqct. BALFE HE 89
& A4z AAE €& do|nz BALFUe| A&
9 FEE ojRo] drht FHNHUEAE ok o]
Fa3h o}z 2 F& Wo] gejA A Yt AN
AF2Ee ¥4 ¢ BALF 4 ablumino]y methy-
lene blue, uread] i3t B|-&& ol83te] L 3|4 A
=8 BAEVIZ st w=@te] B, U ¢Fol
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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 % 12.4+2.2 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 21+04 6.3+0.9* 6.5+1.4* 6.2+1.3*

*p<0.05 compared to normal

U Afde albuminFog2 wAL & A9 L
33 o 2} avke Bt 7] Wil & ATl
A& BALF oA 9] =& adjz vmstyct.

3) siCAM-1 &3

sICAM-15x = sICAM-18x}be] 2749 M=z o&
epitoped] thet FAE o]&% ELISAPH O R A4
kit(Human soluble ICAM-1:R&D systems,
Minneapolis, USA) & ALg&le] &A319ct.

4) HEEX WHT

A X2 A Zo M e} ICAM-1(CD54) 2} BEHEE o]
Aol Bug ez FA ¥ (flow cytome-
try) ©2 RMFI(relative linear median fluores-
cence intensity) & &38le] H|@act. ol= 5x
10°7§2] Ml¥4| phycoerythrine] &5 ICAM-1
(Becton-Dickins) e} th$t @ & A& 713t
AN 4xoA] 4087 WA ¥, PBSE A 33}
1% paraformaldehyde2 4594 TAA7|T o}
g flow cytometry(BD Facscan)2 mean fluores-
cence intensity(MFI) & 48 %{t}. & dot plot/d
A AMe] G F-HE gatingste] oF 1x10*
e} MEANM e ¥F= (fluorescence intensi-
ty)9] E¥EE =A% $d 271 (median chan-
nel number)& 3},

HER M E) e} ICAM-1 BEEE= ICAM-1
A (anti-ICAM-1 antibody)ell <98 wadz=
MFI(median fluorescence intensity)$}, ICAM-1
T type Zou FASe|Ho] giE UERF A
(isotope control antibody)<ll 2% MFI¢] vl ®
daten, o Mg AMggoeR AMe| A
(autofluorescence) B3 = X Ao| 7Hz3}gch.

3. BA 24

BE A5e ¥3FE BEF ox2 #7|5%o9(mean
+SEM), 7 £2t9] ¥l BALFY IL-12 4%
59 d&¥s disld= Mann-Whitney U test&
o83ttt Z WEZte] oA s, AF
B¥E 3= WpoE Pearson’s cbrrelation-%,

T BEE A @Y= ¥eole non-parametric
Spearman’s rank correlationg #8390, p<
0.05%]1 B4 BARHo 2 fo% Aoz 7H53a14).

2
1. 7|Bxisf Z A2l 22

BALF W ZA25, AMe] &, dob WEg 3
Fet T-57 o}% W3 (CD4/CD8Y)) & A%
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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) 25104 49.3+9.2*% 24.8 +3.1* 70.31+14.8*!

SICAM—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/ x 10°) 68.3+43.7 206.2+61.9* 179.4 +89.3* 216.9 £81.2*

ICAM-1*(RMFI) 1.2+0.2 2.6+0.3* 1.7+0.2* 3.3£0.4*'
Serum-sICAM-1(s) 191.0+21.2 436.7 +46.3* 281.8+£33.7 579.1 £58.9*"

*Manifestation of soluble ICAM-1

*p<0.05 compared to normal, p<0.05 compared to inactive group
ICAM ! intracellular adhesion molecule, RMFI : relative median fluorescence intensity

p <0001, r=-0.695

AM in BALF (%)

[} 50 100 150 200
IL-12 concentration in BALF (pg/mi)

-E p<0.001, r=0673
e
=

0

0 0 100 i
11.-12 concentration in BALF ( pg/mi }

Fig. 1. The correlation between IL-12 concentra-
tion in BALF and percentage of AM in
BALF.

35 @AM B d=Td vig -3 F718t
o, 54 9 HEEd gEtde fole A
o|7} A=A egskrt (Table 2).

2. J[BXHAZAMY IL-12 S
71BAHEAHY (BALF)W IL-12 5= 8%

Z @AM 49.3+9.2 pg/mlzZ A4 27 (2.5+
0.4 pg/ml)ofl vj&] VI3l (p<0.001), 53]

Fig. 2. The correlation between IL-12 concentra-
tion in BALF and absolute count of lym-
phocytes in BALF.

54 AR8E3 $A49AM 70.3 £14.8 pg/mlZ ¥
8544 BAlA el 24.8+3.1 pg/mlel v §<js)
Al Z7v8FAtH(p=0.001) (Table 3). £& BALF
W IL-12% %% BALFY AM <=9} W& (rho
= -0.695, p<0.001) (Fig. 1), o+ H2g
(rho=0.684, p<0.001) % Y3+ %4 (rho=0.
673, p<0.001) (Fig. 2)9}= §o3 AAPAE B
o il EFAEY FEIAE FA} AL NI
o} BAL2 7]8x WAAE Agisloiolit 8)7) &
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of g2 ¥ dAs7I7t PEo] A& ¥ WstE dHst
2} 3k 2ol ok 28y i BAE F 199
A steroid Fof ¥ A& e BALFY IL-
12 Fx7 849 181.1 pg/midiA 21.1 pg/ml
2 JqA8 adhe AL $AL, 2L R A
ol SAHC| steroid& FE3IL 13 Fof T} o
o] 93150 & o) BALFY IL-12 s%7} 54.7
pg/ml2 F7}ete] We] FHze} BALFW IL-12 %
=7} dAEe Ag #FSH-

3 DUZCHAMZOIME] IL-12 #ujg

B4 d2E F 999 vR-8FF BAE F 2599
A BALFE& 94 £e8ld de H¥dayx
(AM) & 24 A1t Fel wjFsted, wigey Yz Bujg
IL-12 =& &Aslct. AXoiA e IL-
12 $v3e A4 d23oA 68.3+43.7 pg/ml, 5
F5FEF BAEIA 206.2+61.9 pg/mlE §8F
% BASAAM F7HIAeH(p<0.001), BlEEA
% #F4 A2 ¥t Aolg BEY 5 AN
T}(Table 3). Z2ju}, slEch2A EoA9] IL-12 &
vjge BALFU IL-12 s%¢} fo% A@BAS
(p=0.002) B3t}

4. JF8d ICAM-1 (sICAM-1) &5 % HIZcHAM|
Zo] ICAM—1 UE

BALFY sICAM-1 FEE #4833 $4544A
+ 38.2+4.2 ng/ml2 A =T 22.7+6.8 ng
/mlol ¥l&] {-o3HA Egton(p<0.001), & &
£5%5 BAEFTINE 854 BATIA 48.2+5.5
ng/ml2 v@FEA §x79] 27.4+5.3 ng/mld] v
3 53] 371 Ae #A3UY(p<0.05) (Table
3). ¥4 W 7184 ICAM-1 $EE J/833 @
AT M 436.7+46.3 ng/ml2 A gizFe]
191.0£21.2 ng/miEt} §-2% 718 1900 (p
<0.001), =3 v@#F4 s/-8FF BT 281.8
+33.7 ng/mle] B8] BFA BAlME= 579.1 +

p=0.001, r=0.639

8

s

8

soluble ICAM-1 level in BALF { ngani )

o

0 50 100 150 20
IL-12 concentration in BALF ( pg/ml )

Fig. 3. The correlation between IL-12 concentra-
tion in BALF and soluble ICAM-1 level
in BALF.

58.9 ng/ml= feldbAl =UtH(p<0.001). A
A (flow cytometry) 08 2% HEjaAx
9] ICAM-1 Y8 (RMFD) &=, 34 2 FoA
1.2+0.2, viEEA H8-552 B2 1.7+0.2,
254 AN 3.3+042 Y dizTo] vls)
HH-5F5 BTN Foelon (p<0.001), b)
B34 A2 vs 54 AT 6L FAs)
AHp<0.01).

E3H BALFY Y] IL-12 5= H32d) go-s
9 54 B e dA 1 UE YW sICAM-1
F%(rho=0.544, p<0.00)$} BALFY sICAM-1
FX(rho=0.639, p=0.001) (Fig. 3) ¥ AMg]
ICAM-1 ¥¥%9% (rho=0.7, p< 0.001) $-2/%
FEBAE By}

2 dFoA ¥A angiotensin converting en-
zyme(ACE) 35 H{-8F33 AN A4 g=
THO F717lE sidoy, 8% $xTs vigs
4 BATALolel] Fof%t zlol & BEYE 5 U}

o @

& dF9lA BALF 4 IL-12 =& 4822 8
AN g izl vjE foleA Bz, 53 ¥
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54 A48E3 SN HEEA B4zt o
@o| Z7}3}ed, BALF U IL-12 557} #8539
8547 Bao) e BA FYTh EF ¥E §

oo} gxjoly|= s} BALFY IL-12 %7} ster-

oid A& ¥ ZAsIgcir} Wo| AL3HE Hel thA|
Z7lshe A& #Esle BALFW IL-12 527} ¥
o] Ao}t X3t WY hee B FA ¥
Tt ollg}l BALFY IL-12 %+ BALFY AM#E
2 AM 988 (p<0.001), Ya7 HEE(p<O.
001) ¥ F4(p<0.001)9}= Fof3t JPAAE B
o U GFAE ASTE BAV V&S AARHL
I, HZ HeEE5 N2E §549 AR ¢
A d=*" HE £41, 58] A sICAM-1 5%
¢} BALF sICAM-1 = ¥ AMe] ICAM-1 &d
9% Fog FEFHAE B HTL olyd /MdE
s 9ok, A5, &3] f8F5Fe A9 2
A digk 24 AE2 AHSlZ e Angio-
tensin-converting enzyme(ACE) Fxj9lM& A4t
gz Y u@EEY, 8354 ¥R KT 2ol
= -

FEEZY 71 W E 848 o B3R ¢
Aol 9Js AMeo] EA3HEA 2 T-ds
(CD4 da+)Eo] Ha ol Z7ts1, ol #8435t
g MEEANA o] 74A] cytokineFo] ¥H|HO| &
olgA] dSWHgo] UAY ¥ olg} cytokineE9
autocrine ZHg-ofl 23] AMz} UdoFE £3Q F
7k} 7153 AE7E A&Ee Aoz A4Hn Qo
2340 32 CD4+ Yool ddd A4e 71
Aol ok, IFN-y, IL-2, TNF-8 (lymphotoxin)
& Busle taAlxe] BAslet NEAY B9, Ad
A FRlike R At A wAn Aol Jvn
A2 5] Thl M2e}, IL-4, IL-5, IL-10% A o
A A ke 2 dal2r) vt iy M Ee] ujE
g8l 7lejdhe Th2 AEz Ao o] ¥
Aot E3, o] F NXE A2 mapRHyre(cross-
regulation)® 3} Thl A ¥7} &ujdke IFN-yd
oa] Th2 ME9| F2/7} cytokine o] #3}=m,

Th2 AE7} B3k IL-49} IL-10 %A Thl A%
of 3l FrAtet oA 2HE-& VepdTi -2,
HA/EE5FEREY 71T H ZA Yo M= CD4
+ o] A F7} ol9jez IFN-y, IL-2%¢
Thl-cytokinese] Z717} Qs 2 Px Y
3} BALF, d44d 5 247 & AJ 7% (compart-
ment) oA 9] clonedljA cytokine mRNAE o|&3}
o HH&FF AN T o] FEE dold
*d ATeAE HEauel Thl HEE Z7lslEA
Th2 AXEL 4 E2 v} dojvl= %
#Este A-5FF HEy CD4+ do7s F=2
Thl A=<l Ao g 4= x gk, w3 FA431d #
S5FA WS 1, EE S50 n 4EE
Thl-cytokineE2 #H¥iolAgt LA 2 whx
oM o]t 22 WHEE FAY £ glolA AW
ol mE WEv-ge] FE3}(compartmental-
ization) Aol FEFF EHAHQ Aoz &
A Utk ool B3yl 2 Thl H¥s x4 &
£ Th2 AE= =HexE 248k dol= g49 &
FE FosA wHAWRgo Zoldl wWE 9
cytokineZ-Foll & HAo| Hrl= o] deFHT}.
Z IL-127} 52 A4 dolle Thl ¥ E°] 37}
gAste 3, IL-4v IL-10 o] #H8-3pH Th2 Al X2
E3tgo. IL-12& A1E 2 A28 39 @13-& =
A= F83 cytokine 0. 24, Mg kg 271x)
FAA oA F=¥ p359t pa0e] F vix] Ble] A
oz o]fold o|FEEA (heterodimer)o]n, T
Z QoA 72 §9& Mg A8 AEU(an-
tigen presenting cell) T3 EAGL(monocytic
phagocytes)ollA] Eu|Eu, I o= dendritic
cells, §43}¥ B-A|¥ % keratinocyte SoAx=
gt Eg, 2 A4 v AE U S8, Al
7, & LPS (Lipopolysaccharide) S A|7#2] 343
B o3 fr=go] ¢zt IL-12& n|#3lE T-
MEEE(To NE) Thl HEZ2 232 A= T B
oftiz}, Thl Al®o] Aol Azl #3 <zt
(differentiation factor)oj®, #Asd T Ja+
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9 Natural killer(NK) M ¥9] &8 2}=8}0, o]
€ AE25H IFN-79 A4 FANZoEN M
W7l AHerE-E AdsAl7In A1 deyrge] A
Yol FHAHA FEE = Aoz AZEz s,
ayeg, Thl 9 ¥go] F714 o8 £/ &
o}2A A ¥ olz} HashimotoX ¥, Grave
9 Hded-oEy B3y T ArIEYA A
A IL-127} 583 98L& & Aoz 45 g
AFEo| AP QU 2@,

F+&%35% Thl M3} Folmg IL-127) 283
Age & Aoz FAHEY olo dig Hie A9 ¢l
£ ¥Ho|c}. 19963 Moller 5% #4422 @
2H5-2] BALF W HEtiAEo)Ae] cytokine
mRNA Z8& 34 dizd ¥ 594 fidesiz @
A& v)aste, 34 dR2Tolv S84 A wIE
o vl HHKFF BRSO IL-129] EAF 42
& AP zA IL-127) H/-RFF Qdola So}
F4 g% Wgolu ol g 7] V)% AHsE L
3 555 Al Wy gz vkgd] AAAQ
e rin Fc). £9, o)9) dizyo g IL
-129] 7=8g ") ¢IA}(inhibitory factor)s &2
A IL-10& Z4d g Hejoan o A ua
3= IL-129] ¥]¢jA)& A4F(uninhibited-produc-
tion)o] H{-5FFe Hld Fad dge fcn
st 28y Moller 52 IL-129} $-8%=
o 54T 4EAA R39iTh E d70 AE
I gl Aleldl, 1997'd Minshall 524 54 @
H@EY H8FF 8XENA in-situ hybri-
dization HO.2 7|@XHEAHA J XS] IL-1
AR IL-2, IL-3, IL-4, IL-5, IL-6, IL-10, IL-12 %
IFN-y % o] 7}A] cytokine®¢] mRNA ¥dxg
23% Fyl IL-2, IL-10, IL-12 9 IFN-y %49l
AEEL] WELo] HAEREF BAENN F71ER
I, HBEA A2l viE #F58 FATNA Ho
3HA ol F71% Ae JABI o= IL-127) &
£3%5 A o] Bz BHEEL B3l
Fet. 28} o]E9] RiE mRNAE W= AX

€ A o2, I WHE B3 gukge
2 ABslr]) 2RY B ol WAl ok HE
A (post-transcriptional translation)oju} 3= %
chfd A4 31 (post-translational protein syn-
thesis) 59| ¥3l=2 <18 mRNA <] 43} JAE oy
He] Fo] dABHA] & F Utk B AFNE 4
422 A¥E3 oA ARgo] THHE ELISAY
oz AF A4 sh= IL-12 @e] Fg 23y
54 d8-5E5F ST vEEAY BAE Alold)
F2E tol7t UL FHIUL, F Holrle= 3
Batel 4 Aol BALFY IL-12 27} 48t
= g BE3e IL-127} $54< A8} € 7bs
g ey 3tk =P IL-129 ¥3 ¢ BALF
WollA 4% 7HeA AE U H& EXH(sICAM-1)
sto] A# BAIE Yoo XA HE-8ER9 Aulo)
A A BAES AE2A L f-EAd disle 2L
Aot 4% AIEEC] 4F FHR o)Fdle Afde
ICAM(intercellular adhesion molecule)-integrin
% M3 ¥4 (adhesion molecule)E9] 84217 2
83, Tk T 454 FPeAM ol "R B
Age] HHo] FUHEthe Aol ¢t £, IL-
1, TNF-o%-2] cytokinesEo| o|a1§t Ha £x}E9)
BEE Y AP ARdo] HEHATW, QFA
¥} o A ZEA ol HA ExES HH A
g BEPo2H EFVeY A= 331, o|F9
3ol g J&AxE FE3}eie A=EC] Bol o
At FAR-8FFAME HEQYAE B Qute] F
2 B2 BEs © 7HA HE EAle] sEe) Age
BAE o] AT BAIE olv ojHe AFoA F1
€ v} Jrp 7, wepr, & dteA BALFU ) IL
-12¢) Fxot HARA (¥ 2 BALFY sICAM
-1 3= 9@ AMdA2] ICAM-1U¥EE)ele] A8
BAE YFEo=M IL-129 HA-RFFA A4
9] BYZE &3t AREAY THeAE Re3s)
Ak, ol@7A]e IL-12¢9F ICAM-10] 2 A2 ¢l
BFA7E dvks Bae glon, IL-1271 Thl M
o] £3 % 715 & #AAAA Thl-cytokine HA&
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ZAAFIRZ o|E cytokineEo] ICAM-1¢] W&
A FsAe dok. 2 ol 4% BAle
IL-129} ICAM-17te] A<l Q13 BAE AA3)
7] Beke, /55359 €548 wadske 44 o
€ 5H3 A3 JFedE Aok B dTlA
BALF 4] IL-12 %o B8] AM IL-12 55 H]
54 2 85N AT f3 2olg o)X
g¥sted], ol IL-1271 AM o|9je] #A4std s}
T 5 UE AZJME 2o|H7] g2 Aoz &
ek

AgHo =2, ¥ AEL HAFSES IANECA
Thl METHYL §E31= =83 g g 2q) [L-12
o] Fol F{FZolAM F7139, 53] 85 ¥
NA vEEH AP MET @A) otk AE
HE3Act. 3, IL-12 ¥=9 BALF ¢ €%
SICAM-1 5% T HEdAH 29 ICAM-1 ¥&
= Alole] o3t AuAE #AslA IL-127} # &
5539 843 A%/l 2 4 dLE Ho Fch
gy, IL-127} @A}e] dFE 3T F e NE
2 AME £ e A 9o F o B 9 81
58 oz 3 A3l Ee ¥ Aoz Az

2 o

oy &:

FEEFL 4 Z2A vjhgA duA Kool A
Ao WAk ARosA 12 Ao} uj$- thsiy
B AL AAH o2 AFEHV|E sht A5 B
B8 A& AFgsle] aEEAe s AYE7IE dlY o
He tE At 2eEe Zideld, 1 g 4F
3= AFEE ob ¥R o] gtk A-5FFS ¥
WollAe CD4+ T ekt 2oz F71% ¥ of
Yzt 2 o] HristA Fristn ol2d WueiA
o] CD4+ T g9 FHud #8-& AFY e
ol x= wax]7t o]&9] oligoclonality& 717 Ao
2 "R ofF o] A&AA Fo /1A% Ao
2 533 Qick. 29 CD4+ T o7t 2

IL-2 & IFN-7& 298} 294 27l gkgof 7)o
3k= Thl AM|¥2} IL-4, IL-5, IL-10-& u)sie &
gl27] ¥hgol fojsh= Th2 A F 2571 Aok
= Aol AL, A-5%F ¥¥ U CD4+ T o=
T+ IL-2 € [FN-y& #vj3l= Thl A¥7} 3
Aoz AZIE I Qr}. Ed HE nli3 T AEES
Thl M¥%o g F3& fwdh= dd IL-127} 8
& A4S vk o] dejH o, Moller 52 #Hl4
&% A 78R #H EAH 39 (Bronchoalve-
olar lavage fluid : BALF)W IL-127} 2713t A&
FAEAT 1HuE 855 W A&
18, B AAXF P AFd IL-127} B
& F5F St} ol AxEL IL-1271 §8%
o] 54 AER2 AH-E £ UeEAE gotir] ¢
t] & A7 Alalsldc).

CH &

ZATA o2 FUE HF-EEF ¥ 269 (EA):
109, oi=}: 169, A% : 38.7+£10.64)3 A4 of
=T 1193¢ dioz Ad A] 4 BALF W IL-
1293 BALFY #¥di4)M % (Alveolar macro-
phage | AM)E 24171 ok A] Wi W2 Bn)g]
v IL-12%& ELISA¥yo = 24 vwsisc). #)
THES $NEF 1290 o2 ni@EA ol
, 1492 FEA o)t

Lol Y

ol

2ol M
=i
ol

855 8459 BALFY M XS, AM F4,
Ao g 9 F7, CD4/CD8Y|7} thZFol vls)
o3 Brlstd o, 854 2 w4 AT
Atolo]l Folgt ztoli= /ilth. BALFY IL-12 ¥%
= H/S5E3 49 49.31+9.2 pg/mlz A
Z79 25+0.4 pg/ml Bt} 898 (p<0.001)
=R, B354 FE5E5ME 70.3+£14.8 pg/mlE
HjEF $x59 24.8+£3.1 pg/ml B} Fo3H &
I (p=0.001). BALFW¢] IL-12 %% BALF
W AMEES(p<0.001), vt BES(p<O.
001) € i+ F4(p<0.001)% {F-oF Ao
AE Byt =3 BALFU ) IL-12 &&= Ho
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Fr&E50] 8540 AEE <A1 Y= 84 o
BALFW sICAM-1 ¥=(Z} p<0.001, p=0.
001), AM2] ICAM-1 BEEE (p<0.001) &2
T ABEAE Bt AMoAM 9] 1L-128u]8ke )
FEEZ BABNA 206.2+61.9 pg/mlz A
279 68.3143.7 pg/ml Br} %9roni(p<o.
008), &34 2 H8EA AT FJ% o=
.

3 E:

ol4te] Zulg BALFY IL-12 %= iU 492 A
o] & AEE P8, A8FFe BHEE o
3k AN 448 Aoz AlgHY).
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