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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 bacilli
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(tH37Rv, 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 . 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 measurement of TNFa 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 IL-8 mRNA expression in cultured A549 cells.

Results :“TNFea and IL-1 3 productions were increased in cultured PBM stimulated with LPS or tubercle bacil:
li(H37Rv or H37Ra) compared with the control. There was, however, no difference in TNFa and [L-1 23 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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Sgvehs AA0 AgFolehs HAEA R
Fe AT Yot 19603 o]F ZHA] e o
3 A% 7] BE AAHJA F7HETE A9
Azlz AY{HES FE3] il goh. a2y
19955 o] AZAY e A} Ajol] W2 ofF =
ZgfEEe] 1.0% Y =i F%4 #AZdd FEER
0.22%¢°) 28l dol'? Ao A3 AFE WS¢
Zasihn Al

Ag o] H}ld] B3 A7E F2 M E} o
o o] w3 o] A1 et HZ Strietere
dz4 HA4gNA Z=ATAHE (airway epithelial
cel) = J2]7}A]9] cytokined Hu|goaM FFv
gd $EH o Fdth= FAE AAEADY. 7]
SAGANEE 7|EY AEE Fia e AEEA
QA9 ol B 7| & BElHog FEsh= AhdAle] o

Aot HAEHo| AMshs Hzo AEoH, GFAE
o] Fgo] Yolub= Aaoln, dFWEo] dojuA
&4e Bake gEdAEelrlE sict ey #H29
AFoM, NEATHEE G| GEehee] 353

a7l ohH, A o2 GFygd Fo3la o]
g 248k 7158 7H Axge] B okt
A2 7R cytokined A4t #H|E F vk
BuEgoen, 53] chemokineo. 2 EH5+& IL-
8, monocytes chemotatic protein(MCP-1),
RANTES(Regulated on Activation, Normal T
cell, Expressed and Secreted) % AJ4rg 4= ot
= Ao} BT,

AT AYF=(H3TRv) AFo| <& peripheral
blood monocytes(PBM)dljA] IL-18%} TNFa7} 4
AE 1, 71=AE A Ed e IL-83 RANTES9} 2
& chemokineo] A HTH= AME& HHal bh Yok
olgtzre AN e 7|=AuA ¥7t IL-87 RANTES
9} Ze chemokined Hujgro s Aol Hld
F5Hoz Foige AlAlgtia Aot

1= 2 A HEdEE chemokineSo] Z2¥
o] Wejg ol Aot HANe dodl= E4E
7Fd #3<9) H37Rve} HZ2ge doy)A] &+ 25
el H37Ra2 A8l ew 71=AuA oA )5
£ chemokine 2] 44o] th& Zlolzhs 7Hg0l 7be
sltt. AAZ Roach 59 A7 <&d'" 548
74X Q& Erdman #5¢ S4& 7M1 A &
+ H37Ra$] lipoarabinomannan(LAM) ¢} F+&7}t
=23, o] LAMe g M EE AF3he W H
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37Ra LAME tj2ld2oA TNFe& AAA7IAT

H37Rv LAM& TNFa & A4A71A R3ka o}z

& zlol7} Asigd] g AAe) Poi7|Hg HBI
2 2uslgnh. SA4o] gl H37Rat AAA A
u2-g $53l9 TNFe 9 2& cytokined #uld
oz FeFo] 7 =ol AN FPo] B
oy, EAo] e #%<¢ Erdmane AAdA HY
vhe-& AAA fEstA] R3] o] Aol &
o} F& F 210 AN A wgdts Aol
7V=8id.

2 g7 dAde] Wy 7z Rz
Qe FHst, 540 e #5d H3TRve 5
Aol 9= T3 H3TRaE AHgste] Ao 54
dud wg 7|eAsA M H|sEl= chemokine
o] #ol& ATstnxt sglet. 53 AT AFel
2 7)eAuA Zoll A £H]5E chemokined] ¥
F= o BEg PHolng A o] HeAeE ol
st 208 A8t @ A0z 7|dEHY & 478
Alegatct.

cHa S g

1. AE YUY

Augel el 2§ 71=dmMEe] chemokine
urge Aslz] s Al 23 AEdudze] 42
£ 2= A549 NEFE AdsigcH?. dx) wigE
oA 7|=ATAEE o] AP 4 F AT Al
o] ofo] BA] ol datg HA MY F Ys A
549 NTFE o) gsle] AFS YAt
AYHES B FHo| gl FF WAM ARlo] F
ol RArele] Abgtoll A e Tz Txd
o} t)A]N % (PBM)E Ealsle], sonicated H37Rv,
H37Ra(5 x 10%acilli, ATCC)Z RA=F3AA 244
7 Sk wokstact. ol &4 tlEToe s PBM )
oA o} AE AEhA gL & FURL, 8 o
zpo 2= PBMoA TNFa$} IL-18¢] 43& 3

M7l Aoz <A LPS(10ul/mhz A5%
& %9t} =% PBMd tidt interferon gamma
(IFNy) 9] &< 7}tz PBME Zd¥7og =
23}7] & Al7tdo] IFNy(10ng/mL, R & D)2 A
2 3 23 INFy 234 glo] A58 T& FA
2447t ¥ A2ae fHste FFYe] dF= —70
°ColA B@3tln o]¥ ELISA kit(R & D)E ]
£3te] TNFes} IL-1589] =& F435

mjeks) PBMS] 429 (1:2 Ad) oz vigd
A549 N EE thA] AT3HAA 24417 F v
t}. 24A17F Bl F, A5e& IL-8, RANTES S| =
e 95t —70°CollA HE3II, dokle A549
AEANA tRNAE F23ich g FEdelre
ELISA kit(R & D)& o]&3to IL-8, RANTES
9] wxg ZA4sd1n, 323 tRNAL Northern
blot analysis& o]&ste] IL-8, RANTESS
mRNA ¢} & &% FZsA0-

2. '
(1) A5492] W%

A549 Al¥EZ= ATCC2RE F93tden, RPMI
#)=]o] 10% fetal bovine serum(FBQ)& F7}3td
35mm 6 well culture platedlA] £% 37T, ¢l4tst
Ba % 5% 2 g7 gkt AlETt
z2} Espgeiel =gshd Agd A8t PBM
o] wjlRgdor A o FBSS AHE-3}HA]
g2kt

(2) PBMe] W&

gl A FAE 50mle AHstd A 30029
o} T¥etw, T39] RPMI fAuxjel 348 ¥,
Ficoll-Hypaque 894 (1.077 g/mD)3} 2 : 1 HE&2
Eitated, 400GolA 3083 AAPestact. ¥
A E2(mononuclear cell layer)£ Pasteur pi-
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pettec 8 ZAAYA Eel3lz RPMI-FBS=Z 400
GolA 23] o AFsdct. Eeld 97 £ o
BE irypan bluegZ 943l viabilityE =335}
i hemocytometer & o]&3}o] NEEEE 239
o). Viabilitys= 95% o]dollen MEEEE 5X
10%/ml7} ¥]=2 RPMI-FBSo) £-&-3tt}.

RPMI-FBS & %83 PBME 35mm 6 well cul-
ture plated] 1ml¥ EF¢ &, &% 377, oktslg
A FE 5%2 F2gETIA 247 el
PBME& H-&AZch v EE 37T Hank’s
balanced salt solution without calcium and
magnessium (HBSS)Z 23] M3t A AT &
%9 PBME A3 AMgsidlct. #3€ PBM& H
37Rv, H37Ra(5x 10° bacilli/well), LPS(10ug/
ml) 2 2442 F< AFEHAA WAL o] o of
FAZ YA g A dxe T A5 7
%+ A|7+Ao] IFNy(10ng/ml)2 A g £ IFN
y AAA glo] AF7 & FAU

(3) AYF F-f49) Fn)

Ogawa wjA|eA] 353 5t 22} vk @7 (H37
Rv, H37Ra) &g oA HBSS 10mle] £-fA)31
¥, 400GZ 1087 dAEe3l vz H&ES AA
Ak AS9E 3087 2942 (sonication) 3t
BYFE AU EXAZ F ohA] AlEesie o
FEAg A Gt gHo s NEFEE &
Asle] 5% 107 bacilli/mle] =7} H§x& RPMI
2 g4, 10p18 BF3t] —70CAHAN 23
3tz dde ALgsIaTh

(4) Northern blot analysis

Chomczynski®} Sacchi¢] HHHE $Xsl] A x9)
tRNAE Bd3l9gcH®. 4M guanidine thiocya-
nate, 25mM sodium citrate (pH 7.0), 0.5%
sarcosyl, 0.IM 2-mercaptoethanol £%& A H

culture plateo] Hol AHEE % F f£9¢&
eppendorf tubeZ 2Zt}. 7] pH 4.09] sodi-
um acetate® 37}l AFA3}Al7] phenol-chlo-
roform-isoamyl alcohol (25:24:1)2 23
RNAE #2319}, Isopropancl® 24417} E<)
—70CA FAANE d4lEelste] RNAE o
¥ 75% ethanol 2 M&3tn AZAA.

%2% RNAE RNase-free waterd] £3A]7]2
formaldehyde& ¥%3 1% denaturing agarose
geld] Ar14%351c). o] Hybond nylon filters)
blot 3}z z}2)4del 487 =&A1A LAsIY.

IL-8 cDNA probe= u]= R.G. Crystal A}
(NIH, Bethesda, MD)2%-E] 7]3ugton, A |
exon?] Pstl IX%E A4 exone] BamHI ¢x)7}
X& ¥l 750 base pair 27]¢] DNAo|m:,
RANTES cDNA probes u]= T.J. Schall #A}
(Genentech Inc., San Francisco, CA) 25 7|=
wekow, EcoRI 4X#-E] Apal $x71x19] 410
base pair =7]¢] DNA ¢]t}. House-keeping gene
{1 GAPDH(glyceraldehyde 3-phosphate dehy-
drogenase) cDNA probex 71}l T.R. Baiupa}
(UBC, Vancouver, Canada)2%2E 7]3ugton,
1272 base pair =7]2] Pstl 9J&A}o]e] DNA ojt}.
ztz}e] cDNA+ multi-prime DNA labelling
system-& o]£-3}o, ¥P& random priming&}e] 108
cpm/ml FEZ AM-3194T).

Prehybridization2 50% formamide, 5¥] stan-
dard saline citrate (SSC), 0.1% sodium dodecyl
sulphate(SDS), 54] Denhardt’s solution, 0.1%
sodium pyrophosphate, 50mM tris-HC1 (pH
7.5), 5mM EDTA, 100x4g/ml salmon sperm
DNA o] Z7A0A AR 1, kybridization, 10°
cpm/mle] labelling® IL-8, && RANTES
cDNA 2 42°CollA] 20A1%t Bt A3t A3
28] SSC, 0.1% SSDS= 2204 13, 1u} SSC,
0.1% SDS= 427CelA 13], 0.54 SSC, 0.1%
SSDS= 42°CelA 18], 0.18) SSC, 0.1% SDS=
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55C A 13 A} Al3E w2 nylon filter
= WA filmoll —70°C A 1~547 =&A7]12
AR film & @A3ct. 24 EE 918t nylon
filter= thA] 50% formamide, 10mM sodium
pyrophosphate2 65CoA 1x17Hs<t AT %,
t}A] GAPDH c¢DNAE nl371A] ¥ e 2 North-
ern blot analysis& A|3J38tHc). 2= laser den-
sitometry 2 st} FAIM 3tk

(5) Chemokines] &%

Chemokine?] FEF —70CoA RPHYH A=
Ho]q R & DAMIA 793 ELISA kit& ]88
FA8tdct. wlgd PBMe] A& IL-18%
TNFa9] 558 &83193, aigE A549¢] 439
dire IL-83 RANTESY] =28 243t}

4 =
1. YN ChMMIZol M| TNFa} IL-142] M4

T2y FHH¥E LPS, H37Rv, == H37Raz
A8 ge o dlzTd wsle TNFegt IL-189)
Aol &9 Al E7HEET S4o] gl H37Ra
2 AR e W7t E40] Y= H3TRvE 333k
& w)ic} TNFa} IL-189] Ao Bt 54
AQ soAe gddtt. INFrz ANXsge o
TNFas} IL-189] /o] AAX A & T H]
3 Z7131 ot} H37TRvEH H37RaZ Aleloll 4
Aoz o3t Aol ilch FYF oz A5 E
o dx¥Y dAMEg A TNFee] Mo LPS
2 A58 ol vlE] on oA Z1sldet (Fig. 1).

2. AS49 MZofiA2e| RANTESS} IL-82] &} 4l

AYgtoltt LPSE 2S¢ B2 I E iy
o2 A549 AMEE A33Y L © RANTES

4000 4 A

3000 ;

2000 -

Lla

TNFa concentrations(pg/ml)

ARt —

Cont LPS H37Rv H37Ra
3000 4 B
i ; %
S~
o
2
£ 2000 4 %
2
I
£
7
© 1000 1 /
o %
< %
a
0 | A 7
Cont LPS H37Ry H37Ra

Fig. 1. TNFa and IL-18 productions in cultured
peripheral blood monocytes.

Panel A represents TNFe production
and panel B represents IL-18 production.
TNFa and IL-18 productions were in-
creased in response to the stimulation of
LPS, H37Rv, or H37Ra. TNFe and IL-1
B 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

7.
*p<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=7)

9} IL-89] #8z WHo| tzFell B3t 2uiA
27kl (p<0.001). E3F H37Ra v|gfog =}
=3 2olAl H37Rv vl o2 58 of H|sie]
RANTESs} IL-89] f-4x} &do] ou|lA F7138t
At} (p<0.05, Fig. 2, 3). 28jz IFNy=2 @AHx
g FolA] RANTESS} IL-8¢] &4z ¢do] AA
2542 g& ol gty FvkEIRou 2 el
zto] 7} gldct.

3. A549 M|Zojlx{e] RANTESS} IL-82| 44

AS49 AEE HuFoh} LPSZ A9 U2y
SN E vjFHo g 2235)19L o] RANTESS} IL
-82) A4ol ol Hlste] SJRlglA Fbstech.
Jet 487 B 2o, H3TRa siflos 3
3¢ oM H37Rv Higdoz A3 2ol skl
RANTESS} IL-89] 4] 37k SA3Y
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0 . / Cont H37Rv H37Ra
Cont LPS H37Rv H37Rs
1.5 4 8 400 - B
2 > £ 300 %
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Fig. 3. RANTES and IL-8 mRNA expression in

Fege glginh. ok

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

, IFNy2 AR e ¢

Fig. 4. RANTES and IL-8 production in A549

cells.

RANTES and IL-8 productions were
increased in A549 cells stimulated with
LPS-, H37Rv-, or H37Ra-conditioned
media compared with control. IL-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

A4 H37Ra wjgdFelr IL-82] AJ4de] H37
Rv wideizrct ojulglA Frbsideh. -zt 2d
o opz7bA 2 IFNy2 dA3) & Zo4 RANTES

hatched bars represent the data in the
presence of IFN. (n=7)
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o} IL-82) A4l AAXSA @& 2ol Wske] 37}
AT 2 Pl Rolzh YTt (Fig. 4).

&

2 AT L2289 FANEE ZFF(H37Rv or
H37Ra)elu} LPSE #A=5319& o 22 T3
¥olM TNFagt IL-189] o] dizT nvls] 2
Al Z71std L (Fig. 1), i g xe] 43
dog oAl A549 AIXEE A=519E uf AS549 Al
Fo)A RANTESS} IL-89] f3z} dds A4do)
2ol vlate QuidA F7isldct(Fig. 2, 3, 4).
T2YA QIYNEE 4] e #F< H3TRvE
A3 23 5] gle #F< H37TRaz A3 ¢
Alolellie TNFa9} IL-18 B4l Aolg 2aE +
gItH(Fig. 1). A549 AIZE L2dY SGIA X u)
P oz A531%9E o= RANTES®} IL-89]
A} o] H37Raz A=3 2|4 H37RvE A
% ool wiE QuidA Frksked 3 Aol A
2 ekt (Fig. 2, 3). 28§44z Sdae= 2e
A549 A Eo|A2] RANTESS} IL-8¢] A& H37
Rag 433 244 278940 AR fo4de
UAcH(Fig. 4). o|e} e A g Ho} 7|=AAE
7} HZAHA RANTESS} IL-83 e 733
chemokine-& #v]3te] EFN-& FEZAZo=2H
HAd ) Pl s5Ho FATE FAY + UM
o} e A 54 R wE J|=4TAE
ol 4] chemokine A/d¢] zlol= BEA] ¥3dct.

B AN JeAT A EE AsFolt LPSE 7
A AZeA] 3 SN BxEY QAT E AT dm
o] uj QojA wjFHo g yEAAMEES AT E
dl, o|Ze Ao} LPSE 7I=AuEs I3
AZFstd = RANTESY} IL-8o] WdE==] 9] W&
olArie V. AA g A AFol}t BeHo] HE
AYEEE o 7| =AATAES} o] R g3t A
chemokine-§ AAsl7|Hrl=, E4318 FXdi2A
ZoA BAE TNFeo} IL-189 22 proinflam-

matory cytokineEo| 7IEAHMEE paracrine
fashiono 2 =z}=3le RANTESe} IL-83} e
chemokine& sk Aoz ¥aiA U7| B
¥ AT Ag-d mdo] 9u)y} vk AzbEr. o
gh 2 AT HEHAHEE AHEHA] T T2
o GYNEE AMLBIAE, oJAS FERAAA Ax
WANEE 7|7t B EF AARIA dojxl
EAMET Al et BA33tE e} ¢ 2et
gare 2N GHAEE ARSI

Chemokineol@ G2 A ¥ 723 g4 2
© AEANEAEY FHo2A, H5F EAFRE
Zh= o 8~ 10 LRZE A7|9] duldeln, HAz
] oF 104%o0] 9t&A ArH+!®. Chemokined 1
Asleta e} el BAE 7SR 271
9] olz}(subfamily) &2 FE3=d] C-X-C olz}e}
C-C o}z}tolt}. Chemokine C-X-C o}il= gl
2] A cysteine®} th& cysteine Alojo] ThE ofn]
=AHX) o] st A= e 7EA B
o]&}%t chemokine& oflo] ulg}l 5181549 2}ol&
Holx Exlo] J&u), IL-8& Egsh= C-X-C o}
s 3F5Fole 2 SEEAE Holut gl
= 38tFEAe HolA] @3, RANTESS} MCP-1
& Egste C-C ol datols e siake
Ag Holu sFFole FeFdE HolA| et
29l % chemokine& Yo7} TAMFE, EH7|F
= 7HA] Aol L& Jepdtin d#A Sde=
o, o8& &9 RANTESE 719AMIE(memory T-
cel) o] s8EA3E 710, IL-8& T da-7olx 3
3h248, RANTESS MIP-lee &AM 3}8ta
Az B4352, MCP-13 RANTESE 397]79
Al B 2Ell BH|EZE Frke ARde] HaEHUN”.
a9dz MIP-le= 53 S5 2A X 7283 o4
Z8-& gtk Fo] A= FrH.

2 dydMe dYgFdoez ASE A FA
LPS=2 z=3tged, LPS2 =58 e 4%
8L dEde A A¥e dEdvixs &
Atk H @ o] HAAF AR F2 A}

4 o 2

[]

]

d
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S7h #ofsta, HH@ e FAPYS Aol F 3F
T7F Bofdivke AME S RIS 2 ApdlA A¥T
22 A% ¢ LPSE A=E 7t ==
chemokined] x}o]7} 7|di=Elglt}. 22y 7]=Adu]A)
¥o|Aq &= RANTESe} IL-80] Z8l#oz =}
3¢ 2% LPSZ A= 2209 Hol7h dgich. ol
£ ATAE0) AHgE AEr TAYY VAN
2ol skr} TSR ol AR ke o)
2 WgsA 2T Wt 2eh} 2uEs LPS
2 AF39E o A wxde) By 2
S IL-83 MCP-19] 3toj7} itk Huk glo]
19 g% RANTESS} IL-8 % oluz}l t}Z che-
mokine 7} Ao LFAZIA AU 4Fe By
3] getd 4= g Aojth.

27T B g YN HYGvrgo] =}
oldl A= HZ B 2t glof stk Erdman
3} H37Ra LAMog FHeo ZHAEoA 2ajg of
HAHEE 253198 o TNFeo A xlol7t )
31 IFNyol tig ¥hgol = zjo|7} Qlthk= By} ok
W ER AT 4 wts FHe| oAl
4] inducible nitric oxide synthase(iNOS)2] A4
= o7} Qlths Huvl Qg 2. iNOSE nitric
oxide(NO) & X4A7]1 oxygen radicalz} w33}
o Hl#& §Y 4 Y reactive nitrogen interme-
diate(RND & AA%ch= ojujoA 2ol yQloj
88 988 o Aoz A agx INOSE
TNFa, IL-189} IFNy3} & cytokineg] =)=
osiA WEsza, INOS Ao zloj= FAFS ¢
SAZAA BAEE cytokine o] zlolz B 4= Qlo
B2 ¥ d7ef 7hdnl BRee AXh 28y 2
AN T2 dHMEA A TNFest IL-18
o] do] YT FAR wha Aolr} ¢
).

A549 NZo4 RANTESS} IL-89] 8z}
< H37Raz 5% TdA #9384 Z718lxou
RANTES$} IL-89] A& feldt 2}ol7t fiith.
IFNy2 AAXstA] gte o IL-8<] A4do] H37

Raz S8 TN FoatAd Fristgd ot IL-89
=] W& chemotaciic activityE 7} o] A
=9 2|7k AANNH FeI@ 2oig et 4
ZEAE geth Na7kx H1E Age g 2y
3o SR wet 2ol x| gskd AL A
a7HAe] A8 e 32 Fo| dRNEE e &g
I E FTME Al GYNEE o887 HE
ojgtx FAErt. =¥ £ A7 Erdman A
H37RvE AMG3HL, Z¥elA 23 LAM o
Aol ZF oz AY 2SI Aol 9L A
€ Aozt 4. 1gln & AN ez
AU AGAEC] RE oM TR AL
olojA] Ao oln] @Wol =2H7| widl, g
& Qulo|A el BA7L olFm A wE
Whgo] o7t 1ol ARE oJugiAl HEAL JFsA
= okn Az

Ao SR ol Aol i A
o] 744 o8| ula} chemokine 2 iINOS<] A4
o] k= Hago] 9o} Fr)§r}. BCG-sensi-
tive miceollA] Ealg ti2M¥e}l BCG-resistant
miceol] A #e|gk dAA X7k IFNyo| thal ukg-o]
k2w, cytokined} iINOS<e] Ao z}ol7} glrhe=
BHurt o2, BCG-sensitive mice$} BCG-
resistant mice7te] ZHpAle] z}el7} INOS Hul=
natural resistance associated macrophage pro-
tein MEolghs Bu® YR, Aol zjolz}t
25 g4 EAA BAERE cytokineo] FHAo g}
O 3hs F8-& G3AEA EH]SlE cytokineo]
2] Hejelo Fa3 JTE e AL AR
ot AT BE FEAA Y 25Ao] U
FAUAE E3] ELshculE dHo) ofsEe @
AEE QRN =82 A BA Hed oY 84
€9 chemokine A45¥E& £ Uy ALgH AY
24 o]g3fe] A7) B Fao Hel gl s o)
stedl Efe]  Holoh B dAPdME gid] 2
o FAMEE AL, Aol gl 29} o
FTE 2o] vt e AM-shE AdgAjel A
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21zt IFNy2] Aol zkel7} Utk Bag Ao
ol FgFols BEYY G T} ARTFE o]
Hjaksle WEe AREsHE Zo] AU B¥e F
2R wdstele A4d

Asgoz 7 \EAuAMEsl HZYeA RANTES
9} IL-83} 2& 78%k chemokined #H|3te dF
wge ZEANZoeN A Wl FFHoR
FATe 2T & Ak Tt TEEY GIA|
FojHe] TNFas} IL-1432] B4 ZA8dFo 54
oj¥o] wat xtolrh QU AS49 ATAME
RANTESS} IL-8¢9] &#ixt gL H37RadA &
olshA Z7}etgort RANTESS} IL-89] A4e
o zlo|7} glo] Ao §A 77 FFo WE
A o] BHuke- & chemokine] 44| Apo] Wi
olgh= & dAFe] HdE FBE e k. HZEY
o] Helg og} & I iz HdHIlE EVls
st & o Bl olsie} At e ¥ slo= AL
253, YA AAe} B} v|EHA wdd 5
Qe AP AMgEd e FHE JHsstEls
Zleigict.

2 ¢

Al -
ARAEL H ddde #AFl 9| peripheral
blood monocytes (PBM)dA IL-182} TNFe7}
AR, 7|28 M= IL-83 RANTESS}
& chemokineo] HAETHE AMEE 3l ¥l 2ot
o|olgre AMAe F=AMA £} IL-83 RANTES
9} Z+& chemokine2 En|gto X Zslo] Hld
SFHog Foide ARG sl
7N E A EHSH= chemokineEo] Z¥
o] g dald #FT, HANE dodls FHE
712 #F5¢1 H37Rve} HAYE dorlA] &= 2dF
9l H37Ra 2 AW 71=daAl oA #u]=
= chemokine?] A4to] T & Aolghz 714l 7Fs
st} AA2 5A4E 7R e Erdman @59 5
A& 7HKm A &= H37Ra2l lipoarabino-

mannan(LAM) 8] %27} tt=21, o] LAMe 2 tj
HAAEE AF39¢ ¥ H37Ra LAMS tf4]A| Xoj
A TNFaE AAA71A4% H37Rv LAME& TNFa
& AR Baha o|etde zpo|7} A¥ o oIt
A 2] Boi7jAg AEers Ravt Ao

B d7e 29 WAl AR
Agg FHETA, 540 Y= T HI3TRvet 5
o) gle 75! H37RaE AMgsto Aol 54
B wtg 7|=ATAZ)A £H|EE chemokine
o] Aolg dA7-atz} it
-
AAAA A7 T2 A D2EY YA E
(PBM)& &=2]38}o, sonicated H37Rv, H37Ra(5
x 10° bacilli, ATCC) ®=& LPS(10p1/mD & A=
SHA 24412 Bt wigBigdct. £3 PBM] gt
interferon gamma(IFNy)e] d3e Hrislnz
PBME& ZAdFoz AF3lr] § A3Ad] IFNy(10
ng/ml, R & D)2 AXX& 23 IFNy HAAA ¢l
o] AT & Tt 24AF A3 e AH3A
Aol dRE= —70°ColA RAIPL oF
ELISA kit(R & D)& o]&3}s] TNFas} IL-149]
=g FAsA.

wjokgl PBMO] A& (1: 2 FMd)oez nigd
A549 NXE thA] AS3IEA 24417 B vt
k. 2442 wlgFE, A34e IL-8, RANTESS]
4% 93te] —70°CeolA n@stx, dollde A
549 A|E A tRNAE F&33c). g AEgA
+ ELISA kit(R & D)& o}&-3to IL-8, RAN-
TESe] E& &A3t91, 523 tRNA+ North-
ern blot analysis® ©o]83}o] IL-8, RANTES9]
mRNA 9] & &4 FFart
4 1}:

gxdol GHHEE LPS, H37Rv, == H37Ra
2 AFee W xzol vstel TNFash IL-18
o] AAe] &u] YA FrretAt. Aol e H37
Rag A=5381%& W7l S4ol A& H3TRvE A=38
& Wueh TNFesh IL-182] 4ol Btout §
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AR fo4de gk [FNy2 AARSEE o
TNFa$t IL-189] BAo] AN & & ¥
& Z7bskd ey H37RvEet H37Raw Atolol] §A
Hog FoF Aol AU

A549 NZE BH¥Fo|t LPSZ A58 T2
G wFdoe AFEE =, RANTESS
IL-8<] §AA Wdo| ol vldted oJu|IA F
7}tk (p<0.001). 3+ H37Ra ujgfoz 25
g FolA H37Rv djgdos =% ol Hsty
RANTESS} IL-89] 3} 2do] <jn|QlAl F7ist
9} (p<0.05).

A549 A EE Ao} LPSE A58 B2EY

G ggdo s 2259E ¥ RANTESS IL
-89] AAo] tlxFol |3t <uUA F7FEHT
a8y f38x $Eale g2, H37Ra wigjoz =}
23 TollA H37Rv wjgog 258 Fof] vidte
RANTESS} IL-89) A4do] F7lstgdAt BAAY
FrojAgde U
2 E:
ZIedu 2 HAYdA RANTESS} IL-83 2
& 783§ chemokine& #u[3le] AFWHe-& FFA
oM FAd ] ¥Rl FFHoz FARE 3
& 4 . 22y B GAA EgA e TNF
as} IL-189) BAL AT SR uet A}
ol7} 919, AS549 M¥olAx= RANTES<} IL-8
o] §-AA w@e H37TRadA H2l8A Zrlstde
1} RANTESS} IL-89] AA4L $-2% xtol7} o]
e F4 oR7 gFo e A9 HAve
Z chemokine AJ42] zjo] wjolzhe £ A7 7t
4e 29 o A
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