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Background : We have recently reported that airway epithelial cells can produce RANTES and IL-8 in
response to the stimulation of tubercle bacilli suggesting a certain role of airway epithelial cells in the pathogen:
esis of pulmonary tuberculosis. The pathogenesis of tuberculosis is determined by several factors including
phagoéytosis, immunological response of host, and virulence of tubercle bacilli. Interestingly, there have been re-
ports suggesting that difference in immunological response of host according to the virulence of tubercle bacill
may be related with the pathogenesis of tuberculosis. We, therefore, studied the expressions and productions of
RANTES and IL-8 in airway epithelial cells in response to tubercle bacilli{ H37Rv, virulent strain and H37Ra,
avirulent strain), in order to elucidate the possible pathophysiology of pulmonary tuberculosis.

Methods : Peripheral blood monocytes were isolated from normal volunteers. Peripheral blood monocytes
(PBM) were stimulated with LPS(10 12 g/ml), H37Rv, or H37Ra(5 X 10° bacilli/well) along with normal con-
trol for 24 hours. A549 cells were stimulated with supernatants of cultured PBM for 24 hours. ELISA kit was
used for the megsurement of TNFe and IL-12 production in supernatants of cultured PBM and for the mea
surement of RANTES and IL-8 in supernatants of cultured A549 cells. Northern blot analysis was used for
the measurement of RANTES and 1L-8 mRNA expression in cultured A549 cells.

Results :“TNFe and IL.-1 8 productions were increased in cultured PBM stimulated with LPS or tubercle bacil
E(H37Rv or H37Ra) compared with the control. There was, however, no difference in TNFa and [L-15 pro-
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duction between cultured PBM stimulated with H37Rv and H37Ra. RANTES and IL-8 expressions and pro-
ductions were also increased in cultured A549 cells stimulated with LPS or tubercle bacilli compared with the
control. RANTES and IL-8 mRNA expressions were significantly increased in cultured A549 cells stimulated
with H37Ra-conditioned media(CM) compared with A549 cells stimulated with H37Rv-CM (p<0.05). How-
ever, there was no difference in RANTES and IL-8 productions between A549 cells stimulated with H37Rv~

CM and H37Ra-CM.

Conclusion : Airway epithelial cells can produce the potent chemokines such as RANTES and IL-8, in
response to the stimulation of tubercle bacilli. These results suggest that airway epithelial cells may play a cer-

tain role in the pathogenesis of pulmonary tuberculosis. However, the role of airway epithelial cells in the patho-

genesis of tuberculosis according to the virulence of tubercle bacilli was not clear in this study.
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S-elvtle Tl dgsisolele BelgA 23 d
3E 73 e 19603t o] F AA W] ¢
g A% o7e] et AAAHQ HrrdEe] e
Avz AAFEEE PEs] ZadHo] s el
1995 dz 9] A dd ezl 2o w2y oldx
ZEFYEC] 1.0% Y Hil 734 A28 $3iEx
0.22%0l Z8tir gloi"? Ado) Tk AT v f-
Fasicta il

Z8o] Weld] &3t A F2 Mz} Yokt
of ZAo] gheo} Aa1 Qlglont H Strieter 5
A=A HAgA 7| =4 (airway epithelial
celD = oJ&7}Aj9] cytokinee Hujgo z=xn g=ut
$oll FFog FAPdte FAE AN, 7]
EAEAEE 715y HEE S e AlEREA
A} ol tirlE Beldo s SRR Agde) o
& 3, 7pamgto] o]folxA &1, RUEAE
g Bulste] dxe] HEE WAk 98& o
HEA -SRI A ZEdEN e, o diy]e] ¥
Aot 54 EDo] AMsls Hxo Moy, ZHE
9] Fo] dofus Faoli, gFursol dojuA
E4& Fake IR st 2y A2
AFelA], VBN EE 9] g5use %3

Tgz}7} ohe, sEH e SN Fosin o
& z4sk= 7%& 7P MEgde] A it
A4z del7}A) cytokined B4, Bujg 4 vk
HugE9oen, B3] chemokineo 2 EH¥+& IL-
8, monocytes chemotatic protein(MCP-1),
RANTES(Regulated on Activation, Normal T
cell, Expressed and Secreted)S-% AJ4FE 4=
£ Aol W,

HA7o Aegs(H37Rv) Ao 2ls] peripheral
blood monccytes(PBM) 4|4 IL~1 82} TNFaer} A
A5, 715 EoiM e IL-83 RANTES} 2
£ chemokineo] Q€ ch= AMEE BHel vl ok,
ololre Ao FizAtwAE7} IL-83 RANTES
o} 7+2 chemokined Hulgtowx Zzol Wl
Sedog Fods ARt Aot

Z1=A A E A BEEE chemokineEo] 23
o} eiadeldl #ef3iviy, HANe dodle 548
7R g3 H37Rve} Hdee dorA o &F
¢l H37Ra& A3 & 7= dul oA ful=
& chemokine] 4ol thg Reolek= 714l 7k
sich. AA2 Roach 9 vt ofspa A&
71 94 Erdman 759 548 7MAL A &
= H37Ra¥] lipoarabinomannan(LAM) 2] #+27}
o231, o] LAMoz tXHEE AF3HE | H
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37Ra LAM & 32X TNFa & FAA7)AT
H37Rv LAME TNFa2 A4A17)7] 25t o]o}g
& Rolzk Ao tha Ao Wol7 g ARt
B¢k E40] ¢l H37TRa: AAldA @Y
to-& fxdled TNFe 9 22 cytokined 2u|g
o 23 Agto] FA =o| B o)A Do) HASA]
%1, EAo] 9l 75 Erdmang A oM H
WEE BAM fEatA R3] Aol Aejo] 2
o} F& 4 glo] AAlA AW PFThE Adule]
7hs3h}.

B A7 A2 Wzl JEduAEe]
AgS FHstA}, HA40] JE #FU H3TRve =
Aol 9= FF¢ H37Ra g AME3le] AaFe] 54
ol fof] ME 7= A EA BulEE chemokine

o & R oo

Asgsigict.

cHé!. 2| "ied

x O K
1. Ay U

By APl I 7= ML chemokine 9]
B a7a) s Al 28 AFATAT 4
& e AS49 AEFE AuaTY. U7 ok
A AN=ATALE o] olFT D& 4 = A
9] ol WA o} YAz 4 NI F e A
549 N2FE o] g3t d¥E JYsirh
AUARE e Ho) gl FH WA Alo] 3
A AL Al A AT TxEAol Bxd
o h2A £ (PBM)E ¥2]sle], sonicated H37Rv,
H37Ra(5 x 10°bacilli, ATCC)=. A=Z31HA] 244
2t &<t wjeFetdnt. ol &4 dixFo s PBM uj
FA obF A= AgetA g2 & Tz, A o
Z7o 2= PBMoA TNFe¢t IL-149] @3e =

7R7E Aoz d#d LPS(10ul/ml) 2 233k
T8 3ot =3 PBMd| thEh interferon gamma
(IFNy) 9] 93L& ristazt PBME 28702 #}
=3}7] & Al7bde] IFNy(10ng/mlL, R & D)& A
2] g 7} INFy AA A glo] A=8 & FUh
2407 F F2AE HHs FEYe dRE 70
*Colq BBEIRT o|F ELISA kit(R & D)E o]
£3lo] TNFe¢} IL-149] B2& ZA3ltt.

wjokd PBMe] & (1 :2 gHN)oz g
A549 HELE TA] 2531HEA] 24 A2 4t wfelstdd
th 24 A12F i ¥, 45 e IL-8, RANTES ] &
g st —70°CollA Balal, dolle A549
x| A tRNAE FF34Th v FEdoM=
ELISA kit(R & D)& o]&3}o] IL-8, RANTES
9 F=E ZHs¥3, %% tRNAE Northern
blot analysisE& o|&3led IL-8, RANTES?]
mRNA 9] & &4 AZstrt.

2. wy

(1) A5492] wiok

AS549 AxF= ATCC2EE #¢stger, RPMI
vi Aol 10% fetal bovine serum(FBQ) & Z=7}slo]
35mm 6 well culture plated] A &%= 37C, oJ|X+s
B TR 5% 2 g5 wigsignt. Aot
A2t ZaPdeo] mEshd A AMg-steln PBM
o wiPdERo s AFF Holz FBSS AMSHA

23tk
(2) PBMe] we}

Aeolld AU 50mle AFsle] Sukel 3009
o} &¥slal, Seko] RPMI ghduizie} &34 3,
Ficoll-Hypaque €9 (1.077 g/ml) 3} 2 :1 H&=x
Egstel, 400Gl 3087 PARe)sidc. ©

TA) E2(mononuclear cell layer)& Pasteur pi-
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petteo @ ZAAYHA F2jsli RPMI-FBSE 400
GolAl 23] o AFs)yct. Belg JelF S99
HE {rypan blueE @Aslo] viability & &4319
31 hemocytometer & o]&3le] MEEEE 231
th. Viability¥ 95% oldolslen H¥EFEEE 5%
10°/mi7} =2 RPMI-FBS¢| %8519t}

RPMI-FBS& ¥-8-3 PBME 35mm 6 well cul-
ture plated] 1ml¥ 253 5., 2% 377, oj4tgler
& FE SPE FLFFVINN 24 wjgsie]
PBME RFAZc}h ¥RZAEE 37C9 Hank’s
balanced salt solution without calcium and
magnessium (HBSS)= 23] Mdsld AAstn £
Zd PBME 4d¥ AMg39lch 48 PBM& H
37Rv, H37Ra(5x 10° bacilli/well), LPS(10xg/
ml) 2 2417k E<F ASEEA wlksldaL of o o}
FAR ¥4 ¢ A4 d=2FE& T AL F7]
g Alzkde) IFNy(10ng/ml) 2 AXx)3 7} IFN
y XA glo] A5% #& Folth

(3) 287 F7Ye] Fn)

Ogawa Wxjo|l A 35 B¢t 23} wioke As (H37
Rv, H37Ra) #2s ®A] HBSS 10mld] 582171
%, 400G 2 1087 d4&eslo] vz 422 AA
3t A2 9E 3083 292 (sonication) 3t
AT TAsA EXA F o] falielste o
AN e AMEIT P G AEREE &
A&le] 5% 107 bacilli/mle] »x7} & RPMI
2 M5, 10p18 28] —70CAA B
szt Adell ARSslgnt.

(4) Northern blot analysis

Chomezynski®} Sacchi®] W& F3sle] Axe
tRNAE Z251¥cH?. 4M guanidine thiocya-
nate, 25mM sodium citrate (pH 7.0), 0.5%
sarcosyl, 0.1M 2-mercaptoethanol £¥& ZAH

culture plated] ¥o] MEE =9 F £A8&
eppendorf tubeZ &Zith. o§7lo] pH 4.09] sodi-
um acetate® Frlete] AEAF13 phenol-chlo-
roform-isoamyl alcohol (25:24:1)2 23]
RNAE 323}9r}. Isopropanolz 24417 F<+
—70CoAA FAFANEF d4Eelstd RNAE 42
& 75% ethanol & MA3}n AFRAACH

#23%) RNAE RNase-free watere] £3)A]7]x
formaldehyde& X% 1% denaturing agarose
geld] Ar7]dE3tgct. o]& Hybond nylon filterd)
blotahil AejAe] 483} =3AA 1R8I

IL-8 ¢cDNA probe= o2 R.G. Crystal ¥}
(NIH, Bethesda, MD)®&%E r|Zdston, |
exong] Pstl $|Z5E A4 exone] BamHI $jx7
A8 ¥FsM= 750 base pair =7]9] DNAolw,
RANTES cDNA probex= uj= T.J. Schall ¥}
(Genentech Inc., San Francisco, CA)2%¥] 7]%
worom, EcoRl $IX%E Apal 944749 410
base pair Z7]¢] DNAo|t}. House-keeping gene
¢l GAPDH(glyceraldehyde 3-phosphate dehy-
drogenase) cDNA probes 7y}t T.R. Baittr}
(UBC, Vancouver, Canada) 258} y}&@glon,
1272 base pair =7]9] Pstl 2jx]Alole] DNA o]t}
Ztzte] ¢DNAY multi-prime DNA labelling
system& ©]&3}¢], ¥P & random priming3}te] 10°
cpm/ml X8 AR89

Prehybridization& 50% formamide, 58] stan-
dard saline citrate (85C), 0.1% sodium dodecyl
sulphate{SDS), 54§ Denhardt’s solution, 0.1%
sodium pyrophosphate, 50mM tris-HC1 (pH
7.5), 5SmM EDTA, 100xg/ml salmon sperm
DNA ¢} z7A04 A188l4diL, kybridizationg, 10°
cpm/mle] labelling® IL-8, %& RANTES
cDNAZ 42°CA 20412 E< Azl A3e
28} SSC, 0.1% SSDS= 24 13], 18] SSC,
0.1% SDS=Z 42°CeA 18], 0.549 SSC, 0.1%
SSDS= 42¢ColA 13, 0.19) SSC, 0.1% SDS=
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55ColA 13 215t A3 sk3l nylon filter
© WARA filmel] —70CoA 1~587 =&A7)0
AR film & @48t diz24¥8¢ 91514 nylon
filtere= Al 50% formamide, 10mM sodium
pyrophosphate® 65ColM 1A]7HEQL Al &,
Al GAPDH cDNA = wizlzbA] W o @ North-
ern blot analysis& Al#islgict. Zaly laser den-
sitometry 2 sl FA| Az stdct.

(5) Chemokine?] &%

Chemokine®] 5= —70CoA BERFYH A=
Holl A R & DAbellA] 913k ELISA kit o]g-3l9
&8t} sik® PBMe] Ao IL-149
TNFe o] =& 48191, Wdd AS499] Ao
oA IL-87 RANTESS] 8 ZA4stgc).

A 3
1. YxHH CHIMZOIAL TNFe2} IL-152] 44

dxEY Qe EE LPS, H37Rv, £+ H37Raz
A58tAE W thETo] wiste] TNFed} IL-149]
Aol &nl YA FrEskth BAdel gl H37Ra
2 A539E W7t 540] 2ls H3TRvE A5
€ Wit TNFas} IL-189] Aol Bsto} B4
A e %tk INFyz AAX5He o
TNFa9t IL-1489] Aol AAAsHA] @& o H]
& Z7rstgd ot H3TRvEs H37Ra Aboldl] £
Hog folgh ol gigic). Bed oz AFsde
o 2xEN Gz Ae] TNFae 44o] LPS
2 ST Tl vish ouiiA Sostedet (Fig. 1).

2. AS549 MZ0jjA{2] RANTESS} IL-82] SXx} wh

A3 Fol} LPSE A3 Trgel Gaia| . ujokey
°2 A549 M EE AZ39L W RANTES
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Fig. 1. TNFa and IL.-18 productions in cultured
peripheral blood monocytes.

Panel A represents TNFea production
and panel B represents IL~1 8 production.
TNFe and IL-18 productions were in-
creased in response io the stimulation of
LPS, H37Rv, or H37Ra. TNFe and IL-1
A productions were greater in peripheral
blood monocytes(PBM) stimulated with
H37Ra than in PBM stimulated with H
37Rv. This difference, however, was not
statistically significant between two
groups. Open bars represent the data in
the absence of IFNy and hatched bars
represent the data in the presence of IFN

Y.
*5<0.05, compared with LPS stimula-
tion. (n=7)
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Fig. 2. A representative Northern blot analysis. Lane 1 represents control-conditioned media
(CM), lane 2 represents LPS-CM, lane 3 represents H37Rv-CM, and lane 4 represents
H37Ra-CM. RANTES and IL-8 mRNA expressions were increased in H37Ra groups

compared with H37Rv groups. (n=17)

o} IL-82] f7x} wglo] dizgel] Hlste] 2uglAl
27181 4TH(p<0.001). T3 H37Ra Wjgos 2}
=g oA H37TRv wig oz A=8 ool v]ste]
RANTESS} IL-89] 3%} &) ow|olAl Z7hsh
9t (p<0.05, Fig. 2, 3). 22j3 IFNy2 843
g T4l RANTESS) IL-89) f-2ix) o] WA
A8kA] gk ol Blgte FUbE[lou O Pl
2oz} glsict.

3. A549 MIZoAl2] RANTESS} IL-82] 44

A549 AXE Zgoht LPSE AFT B2EY
Sl mjgH o 25819 E W RANTESS} IL
-89] Aol dizFe] Hlste] duiUA F7HeIAH.
a2 fAh ddels g, H37Ra wjgios &
=% FolA H37Rv g oz 53k o B3t
RANTESS} IL-89} A4 o] ZrbetgdAwt BAAY
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Fig. 3. RANTES and IL-8 mRNA expression in Fig. 4. RANTES and IL-8 production in A549

A549 cells.

Panel A shows RANTES mRNA ex-
pression and panel B shows IL-8 mRNA
expression. Data are expressed as mean
+SEM(n=7). RANTES and IL-8
mRNA expression were increased in A
549 cells stimulated with H37Ra-condi-
tioned media compared with H37Rv-con-
ditioned media. Open bars represent the
data in the absence of IFN and hatched

bars represent the data in the presence of
IFN.

*p<0.05, compared with H37Rv

fo8e ggich o, IFNy2 dAAA3A 8 2
4= H37Ra wjokliZofA] IL-89 AjAlo] H37
Rv sl Rt ouiolA Z7latdct. Azt 23
7} slxbA R IFNy2 A4 8 794 RANTES
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cells.

RANTES and IL-8 productions were
increased in AS549 cells stimulated with
LPS-, H37Rv-, or H37Ra-conditioned
media compared with control. 1L.-8 pro-
duction was significantly greater in A
549 cells stimulated with H37Ra condi-
tioned media than in A549 cells stimulat-
ed with H37Rv conditioned media(*p<
0.05). RANTES and IL-8 productions
were greater in A549 cells stimulated
with conditioned media pretreated with
IFN. However, there was no difference
between H37Rv and H37Ra groups even
in the presence of IFN. Open bars repre-
sent the data in the absence of IFN and
hatched bars represent the data in the
presence of IFN. (n=7)



o} IL-89] o] FAA31A] ghe ol ulste F7}
A 2 Pl 2ozt it (Fig. 4).

-

& Aol M T2 DA EE A7 (H37Rv or
H37Ra)o|u} LPSE A=3l9& of xde chaix)
FoX TNFas} IL-189] AAo] tizzdl s o
A Z/18lYa(Fig. 1), vk ey ge] 4
Hoz ThA] AS49 NEE 2A351HE 1 AS49 A
¥4 RANTES} IL-89 4= wés Ao
vzl visle] QA Evsledt}(Fig. 2, 3, 4).
L2EY dPAEE £4o] e FFU H3TRvE
A 73 BAo) Qe 759 H37Rag 433 £
Atololl= TNFast IL-18 BAe] 2olg A% 5
AAUTHFig. 1). A549 AEE D28 DT u)
FAo g 335198 wol= RANTESS} IL-8¢ &
Ax} ¥o] H37Ra= A=23 FojA HITRvE 2}
FE Fof] ulg] ojuidA Fristg ot 1 alolE =
A Fkch(Fig. 2, 3). 2 $d4 2AEas gy
A549 AE)He] RANTESS} IL-89] AL H37
Rag A5¢ wollA S7169x1 BAFQ fa4e
§ItH(Fig. 4). ojs} 2 A2 Hol 7IRATAE
7t #ZYojx] RANTESe IL-83 2o g3
chemokineg: #ujdle] d&uhe-g ZExFo2H
H@s e} Wld sEHos FoTe 4 5 U
o} a2y Zelge 54 oS mE AR
o A9] chemokine 4419} z}ol= B ookt

2 Gl JeAuqEE BsFoht LPSE 2
A AF3A g2 4 2289 AT E 2Tk
o] i dojzl wjgR o2 7= EE AU
H, o] ZAgFopt LPSE 7N EE 2
2Z3}ed= RANTESU} IL-8 0] 2als7] 97 wj2
ojATtH 10, HAlZ QA Ao} Aol FHE
FHERe o 7)=uA ) oA W-gste] 213
chemokine & AA3lr|Rvh=, S35 H AN
2o HAH TNFaet IL-18¢ 22 proinflam-

matory cytokineEo] 7|Z=AMUAMEE  paracrine
fashiono® =}=sle] RANTES®} IL-83% Z-&
chemokine& AAsh= Aoz dujx 7] w2
£ A7) g8 2dlo] &jnjzt vty Azbd). v}
kB AN AXAAMEE A8 g 2xE
o GHAEE ARSI e, oA FdUelA Hx
HAAEE D77} AP T3 AARlA dojd o
EolANEE Algel wet 893t F=rt vi$ g
dztg ¢z G EE AMEEY

Chemokineo|&t 93420 ZEg 38544 2t
= NEAAEHEY] FH 024, B8 ERTRE
e 9 8~10 HREE Z7]9 Do, A7}
] oF 10adFo] gr3A o+, ChemokineS 1
B2sta 79 e §A4E VTR 2714
9} ol (subfamily) & FEsled] C-X-C o}zl
C-C o}atojr}t, Chemokine C-X-C ofuh= vhigs
29] A cysteine®} TFS- cysteine Alojol] T} o}n]
=AHX) o) st Aol e 723 ERol gl
o]#{§ chemokine2 o}ujol] we} sletAde] Ajol&
Bole EAo] gl&d], IL-88 2d&dsle= C-X-C ¢}
e TFTole e 3EFAAE Holu gl
¥ a4 Holx] @i, RANTESeE MCP-|
& ¥#ske C-C olg= datols ZEe o

& Holu zZTFoe EFAAE HolA gt
189 chemokine Yupyu} &4, £97)72d)
= oeriA Aoldt Fg-& Uepdtin 4eA e
], 95 59 RANTESE 7194 E (memory T-
cel) ol s&4E VIR, IL-82 T Yoz 5
8l#A18, RANTESS} MIP-1ay 3Akfo) &8 -
A7 #4352, MCP-13 RANTES: &%7)70)
N Bl2E $u1ERE BrHe Aol Bus|gn .
a9elx MIP-lew 5% &9 BAX 722 o4
2E-& g Aol A= Yot

2 dydXe d¥goz RS AR FAldd
LPSz a=atdsl, LPSE X348 AL 349
FES d#sh=s 3 HEE gadtas E
stk HZg o] B dS Aol T2 A xe}

i

3
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g7} #odeta, APS SHEEARelL T 53
T7F B AP S R8I B Al ZuF
o2 A% 3 LPSE A=3% #3id diEds
chemokineo]| xtol7} 71ti=Eglc). 2l 7= A)
oA ¥ EE= RANTESS: IL-80] A7 og =
& &7 LPS2 A% #7k zlolzh glgle}. o
© BRSO AMES A WY G Y
wEel dubrl £3EA oA A A3 o)
2 s Rycka Bt a8y 2ddEd LPS
2 AF319e o Alge] 2 G LM Y
5 IL-837 MCP-19] #o|7} glukes Bk glo)
19 g% RANTESS9} IL-8 # oltzt k& che-
mokine 7}2] Aol ETFATIW AU B3 By
Ag3] et 4 g Aolrh

A g Aol g Ay Agurge] 2}
old] thal e H Be Byl 9ol sith. Erdman
# H37Ra LAMoR FHe FFA A g o
ANEE AF5HE Wl TNFoo] 440 xto)7t 9l
3 IFNydl digh whgo= Zpol7] Qivhe Buvt 9ot
W, g AeFFe 546 el FHo djAEe
A] inducible nitric oxide synthase(iNOS) 2] 234
= zjolr} vk Bk |tk iINOSH nitric
oxide(NO) & A7) oxygen radical®} y+-g3}
of HFE £Y 4 9+ reactive nitrogen interme-
diate(RND & A= oulox] Z&e] el
8% 9% € Zo=z FAHdY. a8ln INOSE
TNFa, IL-14%} IFNys# 22 cytokineo] =
Al L5 o g, INOS A4 Atols FRE ¢
FHEAA FAEE cytokines] Aolz B 5 gl
B2 B 79 b REee Akt e &
AT E TxEY G EdA TNFag} IL-14
o} Aol Agye] FAHAR wat zlolr}t fid
o},

A549 M ¥4 RANTESS} IL-89] §7x} 2ty
< H37Raz =3 oA fofsiAl F7lstdet
RANTES% IL-89] A4 f-23 xol7} giglch
IFNy2 HAxjebA] odske o IL-8<) AJo] H37

Rag A58 Zol4 felsbl 37hdsont IL-ge)
S=d W2 chemotactic activityE 7Hekspa o]
%9 o7t AARAA f-2J3 Ahoig zehetelz) 4
ZEAle gt A4 a1 AR g 29
o] B gt zlol7h YA @kd AL A
7R 9] e 2 F AAEE e Y
I B AP Alge] N EE o8-89y Wi
ozt FAHE. £F ¥ Ao Erdman A
H37RvE AM83l93, Z2ddoA 5% LAM o
Aol AdFoz AY AF3HE HEo] %S A
< Aojgtn FAHEY. 11 B AFgA dtez
Aod AddEe] YRy HddA 2R3l ik
oloja] Aol oju] Bo] =& Wi, dd
g ojuloa Aakelolal 7L oY m el wE
wkg-o] atol} qlof Ao ofuigiil WHERE 7HeA
= Qrki AzbeEict.

A o] FRE ofzt A oigk A
o} 7+ o7l w2t chemokine Y iNOS2} A4
o] g2tk HuFo] 9o Fr|grh. BCG-sensi-
tive ‘miceojA] Eai3t tfAlM ¥}l BCG-resistant
miceo| A Eelg tlAMEZ] IFNyo) 3t ¥h-g-o]
th& i1, cytokined} iINOSe) MAld| zpolr} itk
Hirh dok® . BCG-sensitive mice$} BCG-
resistant miceZte] ZkpAlel o)y} INOS Hus=
natural resistance associated macrophage pro-
tein wolghs Ruk AW, FgAdel ztolzt
B3 A E A A== cytokineo] HE Aol 3L
01 she B2 GEAENA EB]EE cytokineo]
2 o] Weldald o Jge sk g AR
o} AYsAEdle nE FEHA o Fepddo] AL
FAYAE 23] Boehed Aol oslEs #
Aeg PdliM =ER oA BA Bl o]y #x)

£9] chemokine A58 & B Mo ALgE A¥
PUlS o] g3le] s v Aale] WegelE o]3)

g0l Zlojth ¥ APNE Badl Bz
AHEE g, Agtel By Ee) o)
Zo] vjeksl WS Aged Zeine) 4

G g Of

T e d

n)

il o =
2
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37k IFNyo] Ao 2toj7h itk Haig Zo]
R FFole T2EY AL} JuTE 2o
fdshs e AMSshs Aol Axu 48e £
s wrgdsteler A4

AEAog J|=AuH 2} #ZA8e RANTES
9} IL-83 Z+& 7328t chemokined H-ulslo] @z
WS FEAZoEN HEde yeld sEFHow
FATE FEE 5 Ak 2oy TEEY G4
XAl TNFao} IL-189] A& AdFse] B4
Ao wet Xolzb QiL, A549 AHEANE
RANTESQ} IL-89] #7=} ¥dL H37RadjA &
oJ&HA et o RANTESS) IL-89] AL &
ok zto|7} glol A¥Te 54 Rt d5o e
A8 BHE & chemokineo] A4 2po] W&
olghz & A9 7MdE FBE v gldich AZEY
o Hlg ofe} 2Ly shiz ARsplE B
8hiL & U BAEQA olsliel A7l 29F Aoz A}
893, AT Al B} vjstA wdd 4
R AU E ANl JHde] SR shsstele

7lohgk.

I

2 o

oiTlE
AAEE AZ AT ATl sl peripheral
blood monocytes (PBM)dJA IL-1489} TNFer}
A=, V=g 2o s IL-83 RANTESS}
#-& chemokineo] BAHTH= AMS 8131 v} Qi)
ojotge AMHL yIEAUAES} IL-83 RANTES
9} 28 chemokine-S Eu|ozm Aol el
TEHoE FATE ARt st
7= 2o A 283l chemokineSo] 23
o] HejAejo] fqdchd, AZS L dorlE B
711 #5<Q1 H37Rve} HZ28e doy|x e o5
?l H37Ra 2 A53tded 7= ujs Eols Fulg
+ chemokine®] Aol o}& Aolek= 7H4¢] 7bs
it HAZ 544 7 a JE Erdman #3539 %

A& 7R YA &= H37Ras<l lipoarabino-

mannan(LAM) g} #&7} th21, o] LAMoZ o
HHEE 2519 & 1) H37Ra LAME thaA 9
4 TNFa& AAA7124%F H37Rv LAME2 TNFe
& RAAZIA R o] xjo|7h Aol it
A o] Bolr|A-g dudcks Bavt Qo

2 d7e AZ"e] yeelolA] 7]EduAEe
L skl 540 e 5% H3TRve 5
Aol 9= #F4¢ H37Ra & AMg-sle) gl B4
ool mE y|xguAEA $u]EE chemokine
o] Apolg A7kt it
g B
AAAIOA AFHT G2 ERA TREY GHAE
(PBM)E& &-2]8}d, sonicated H37Rv, H37Ra(5
x 10° bacilli, ATCC) E£& LPS(10)/mD) 2 A=
A 24417 B vgEtdch S PBMo dig
interferon gamma(IFNy)&] <% wrisiart
PBME& A& o 2 A=317] § Alzkde] IFNy(10
ng/ml, R & D)2 AAAE w3} IFNy 12X §
o] A}=8k & Foth. 24 7HE FEA S A Hslo]
Azdio] gRE= —70°CollA] BH#SIE o}F
ELISA kit(R & D)Z ¢]&3sl] TNFaes} IL-159)
FEE A

vjekg PBMo] 4F3d(] : 2 gMol)oz wjgde
AS549 NXE A AE3HEA 2443 B4t djegst

Atk 24417 WigF, BEHe IL-8, RANTESS]

5£48& 98t —70°Celix Baet, dolile A
549 ¥4 tRNAE F&3tgr). wljok AhZddA]
£ ELISA kit(R & D)& o]48}e IL.-8, RAN-
TESe =8 &Hsl4x, 5% tRNAE North-
ern blot analysisE o¢]$-3}e] IL-8, RANTES<]
mRNA 9] & 573 AFstdct
2 1

Tz G EF LPS, H37Rv, &= H37Ra
2 AF318E8 u) gzl vjsle TNFgs}t IL-18
of Aol &ml WAl FUkstadch. S40] gl H37
Rag =3t g vt 540] & H3TRvE 253t
¥& guch TNFest IL-159] Aol Bgtey &
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AR F94L Ak IFNy2 AHAsH e o
TNFa¢} IL-189] HAo] AAMAetA] & Fd b
8 Z71st9ou H37RvE# H37RaF Atolel] §7)
Hoz foF Aol It

AS549 A EE A¥gol} LPSE A58 289
SN E wigdoz 2=549E @, RANTESS}
IL-89] §3z} Wdo| izl vlste] oJuA =
7}t p<0.001). E3 H37Ra vjokio g ==
3 oA H37Rv sjddios =3k o) vlslo
RANTESS} IL-89] -7} @0 oul A Z7ts}
gt (p<0.05).

A549 N 2E ATt LPSE 253 T2y
SAAE sjdd oz 535194 ¥ RANTESS IL
-89] Aol izl sl ou|A F7tst.
a2y R EE s g2, H37Ra wjeio s 2
3 oA H37Rv wik oz 245¢ Fof| ulsho)
RANTESS®} IL-8¢] A/4d0] Z713ldx|qt A&
frejde gt
Z B
N=AE 2= H A4 RANTESS} IL-83 2
& 7Eq chemokine & #1]3le] G538 SZ 4
Zozx HAde] Held FEHoz Fo3e #3
& 4 Aeh e 228 Gl 2o TNF
as} IL-189] AAe AFaFo] EXojR whet 2}
ol7} §i%liL, AS549 M|¥o|Mx RANTES¢} IL-8
o] §Ax HE L H3TRadlA S-9sidl Z71sige.
Y RANTES9} IL-89] A2 #2j3t A}o)7} glof
el 54 o7 g5 wE Ao ARk
% chemokine 449} zto| wjFolah= & Ao 7}
g FHY =
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