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Perfluorocarbon Does Not Inhibit Chemokine Expression in
Airway Epithelial Cells
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Background : Liquid ventilation is associated with decreased inflammatory response in an injured lung. This
study was performed 1o investigate if whether perfluorocarbon (PFC) can decrease chemokine expression in
airway epithelial cells.

Methods : A549 cells were used for airway epithelial cells and perfluorodecalin for PFC. To expose cells to
PFC, lower chamber of Transwell®plate was used. This study was performed in two parts. In the first part, we
examined whether PFC could decrease chemokine expression in airway epithelial cells through inhibition of
other inflammatory cells. Peripheral blood mononuclear cells (PBMC’s) were isolated and stimulated with
lipopolysaccharide (LPS, 10 ug/mL) for 24 hours with or without exposure to PFC. Then A549 cells were
stimulated with conditioned media (CM) containing the culture supernatants of PBMC. After 24 hours, the ex-
pressions of interleukin-8 (IL-8) and RANTES were measured. In the second part of the study, we studied
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whether PFC could directly suppress chemokine expression in airway epithelial cells. A549 cells were stimulat-
ed for 24 hours with interleukin-18and/or tumor necrosis factor-a with or without exposure to PFC, and then
the chemokine expression was measured. Northern analysis was used to measure the mRNA expression, and
ELISA was used for immunoreactive protein measurements in culture supernatant.

Results : 1. IL-8 and RANTES mRNA expression and immunoreactive protein production were increased sig-
nificantly by CM from LPS-stimulated PBMC in A459 cells compared to with CM from unstimulated PBCM
(p<0.05), but exposure of PFC had no significant effect on either mRNA expression or immunoreactive pro-
tein expression. 2. IL-8 and RANTES mRNA expression and immunoreactive protein production were in-
creased significantly by IL-18and TNF-a in A549 cells(p<0.05), but exposure of PFC had no significant ef-
fect on neither either mRNA expression nor immunoreactive protein production.

Conclusion :

Decreased chemokine expression of airway epithelial cells may not be involved in decreased inflammatory
response observed in liquid ventilation. Further studies on possible mechamisms of decreased inflammatory

response are warranted. (Tuberculosis and Respiratory Diseases 2000, 48 ; 223-235)
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o] 7|=/Ju A E9] chemokined] LHAE& ZaAH 4
ATHd PFCe| 9528-& ER1g} Ao JA1&
719l Z71A%d o]&3d ZAE AT + Ay
olz|71A] olof diFt HilE QlE AAololM B AF
& Al3dsisint.
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1. ¥ Jle

£ AN V= ERE A 28 7x AuAE
o] A& 7= A549 MEFE? PFCo2+ per-
fluorodecalin(perfluoro-decahydronaphthalin, FIl-
uka, Buchs, Swiss) A3ttt PFC7} 7% Ak
A e} chemokine @l njA|= Q&L A F 7t
A BARZ & F AL FolFa 7Y 1 F 8§t
U= PFC7L b2 934 MEY 7S dAgte =z
A =T Ee] chmokineddE AAE 4 UL
AolgtaL 7Hg3t 1, & o] 7Fs4L PFCrL 7]
EAFAEY 715E AFHoR JA” 5 & Ao
2 7Hg et

gep ARe T REoz el Agsige
datdo 2= PFC7F w289 812 (peripheral
blood mononuclear cell : PBMC) 9] 7]1%5-& A%
o224 A54941¥9] chemokine WdE A &4
A=A E #A3] 93l PBMCE #2819 lipo-
polysaccharide(LPS) 2 =3 %, 1 wjobad
7 wjdRe EFS conditioned media(CM)Z
A549MXE ATl 2de AMgslgn®, PFCY)
Ab494¥ 9] chemokine 2@ & FFo 2 AT
& JeAE B AN ASOANZE FH 3%
) A}1z} (tumor necrosis factor-alpha : TNF-¢@)
2} QIE]F71-1Kinterleukin-18IL-15)2 ©& &
& FAd AFEEA PFCY xZojio wz
chemokine@ @& #A3IY}. PFCo dIgt =22
Transwell®six-well culture plate(Corning Costa,
Cambridge, MA)E A}L8-3lo] A3l +H] Trans-

well® plate’= M EFA] FHo] U= B2 upper
chamber$} lower chamber7} 27} o] upper
chamberoj4] L= A& AL E0] lower cham-
beroll e wigdol =28 F U=F 2¢E HFH
Alolt}.

Chemokine 382 mRNA &A= Northern
analysis2 ©¥ FFo|r ELISAZ WHh3A
w9l A4 E3& FAA BAE

2. Aty

(1) PBMC=f ujj2t

HZ 237 34 3F71A 3230l gl B A
AN A AgolRE A AL gl A AAE
30 mlg 3|uHd 3009912 Held FAVIR AHs
Ak (n=6). AHY A& 5% RPMI &8uj=]
(2 mM L-glutamine, penicillin(100 U/ml), strep-
tomycin(100 mg/ml)-& ¥33= RPMI ujj#])s}
£33 %, Ficoll-Hypaque £ (1.077 g/ml, Sig-
ma, St Louis, Mo, USA) 3} 2 : 1 u]&2 Edsle],
400 GollA 30%3 9AEe s, PBMCE:&
Pasteur pipette 0.2 ZAIAHA &3z RPMI &
A A2 M HE e 400 GolA FAEEE 23] AN
34k, 2el¥ PBMC £9¢] ABE trypan blue
2 Gl viabilityE £33l hemocytometer
g o|43td MEF=E FA3AT. Viability:= 95
% olollem MIFEE 2X10%/ml7l HEE
RPMI ¢duf=]e) F-f-3t5ict.

PBMC(3x10° cells/well)& Transwell® six-
well culture platee] upper chamberd]A] &= 37
T, oltEdA B 5% 2 F2FF7INA 244
wjekslgict. PBMCEy PFCkx23 LPS(10 ug/
ml) 23 ojfo] wetA 47oz Vrlel 2443
Bt LPS A= glo] wiget A&E T (dzT),
PFCe| x=2&39d #(PFC#), LPSz =& 3
Z(LPSE), PFCe] =2A7|HA LPSE A58 &
(LPS-PFC#) o2 VWiltt. PFCY &L per-
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fluorodecalin 550 u¢ & Transwell® plate?)
lower chambero]] g0l #¥=dl, PFCE Exrc}
HjFo] go} Yoz gt ghom gz Hojx]
%3® o] cytokine2 PFCel §3j5x] gErhs
Ro] d#A Qich*. PFCo) ¥ 8<1# 02 upper
chambere] 2R3 F&E & & U o2 AH3}
k. PFCo] x§teiiel #Aglo] upper chamber
Jl= 1.5 mL, lower chamberdl:= 2.6 mL¢]
RPMIMAE widof] AMG3ISITE. 2441700 A ¥
wobdEA e AZsle] AS4941ZE A3 o
A8t

(2) A549 Ajze| uljet gl X1=
A549 N¥F= ATCC=zRE F4sigler, RPMI
gAufloll 10% fetal bovine serum(FBS) & 37}
3t 35 mm 6well culture plated]q &% 37T,
oldsietd ¥ 5% 2 F2YG7IA wiksisict.
ME7} At 3o =gshd Aol ARg-sin).
PBMC9] wjopdal& RPMIghaulAlo] 1: 22
431 CM& THEc] o] Aoz AB49 HEE 24
Al Bt AFEEA wgslsint. ol® CMeog =}
2 sigsvd] uel Control-CME, PFC-CMZ,
LPS-CM*, LPS-PFC-CMog Prolen] 244
7 Wi} ¥, A39e [L-8, RANTES W9guheA
oy £ 9t -70CHdA Rustz, golols
A549 M ¥oA = RNAE 323t}

{3) Transwell® plateoliA{e] AS49M I blok

PFC7} A549A1 o)A cytokineo] 2]8F chemokine
PES A 94 F doviE AEEs] 84
AB49 M¥E RPMIZAuA]o] 10% fetal bovine
serum(FBS)& F7}ste] Transwell® six-well cul-
ture plate2] upper chamberojA &% 377, oJ4t
A FE 5% E F2I57IoA wjdsich Ax
7t Ay 23ddiel =Edd AR AM-Es),
e AS49MEE FAS t2ZH IL-18(10 ng
/ml), TNF-a(10 ng/ml) 2gli IL-18(10 ng/

ml) ¥ TNF-e(10 ng/m) 2 FAlol A58 #(Z
z} Control#, IL-1%, TNF#, IL-1-TNF#) 2.2
el ZH A5 Wyl el PFCE =317
#& Fo](PFC#, IL-1-PFC&#, TNF-PFC#, IL
-1-TNF-PFC#), % 8202 o] 488 A3
th(n="5). 24A|7t Fte| wi%ol BA A5
& IL-8, RANTES Weutg-A4 ol 48 98l
-70Co)M BE3ln, dolsls A549 AEAA F
RNAE F2319rt.

(4) Northern analysis
Chomezynski®} Sacchie] ¥'HE £43ld BE A
¥o| & RNAE Eelsigot™. 1estA 233y, 4
M guanidine thiocyanate, 256 mM sodium citrate
(pH 7.0), 0.5 % sarcosyl, 0.1 M 2-mercap-
toethanol £9& &3 wdH Aol Ho] wiFFAl¢
VT e AEE 52 F &9 microcentrifuge
tubez2 &AT). 7] pH 4.09] sodium acetate®
Z7)sle] AM8IA7]3L phenol-chloroform-iscamyl
alcohol (25:24:1)2 23] RNAE &390t} Iso-
propanol& 2417} F¢t -70CoA FAANE ¢
4¥-eldte] RNAE @& F 75% ethanol2 A3}
i AzANHY

223 RNAZ RNase-free watero} £3jAj7)1
formaldehyde& ¥§%F 1% denaturing agarose
gelo] A719%3c}. ¢}& Hybond nylon filterd]]
blots}i x}e]del] 487t &A1AH A8t

IL-8 ¢DNA probex uwji R.G. Crystal @A}
(NIH, Bethesda, MD)&3%¥ 7% @ston, A 1
exon?] Pstl 9Jx1%-€] A 4 exon®] BamHI $X7}
A& ¥3sl= 750 base pair =7)¢] DNAo|i,
RANTES cDNA probet ul= T. J. Schall A}
(Genentech Inc., San Francisco, CA) 2%¥] 7]&
wolow], EcoRlI $JX%E Apal $x7}x]¢e] 410
base pair =7]9] DNAoJt}. House-keeping gene
¢l GAPDH(glyceraldehyde 3-phosphate dehy-
drogenase) ¢cDNA probe¥ 7ivit} T. R. BaidtA}
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(University of British Columbia, Vancouver,
Canada) 25| 7|2%qton, 1272 base pair H7|
o] Pstl $JXAjole] DNAeoJt}. ztzhe] ¢DNAE
multi-prime DNA labelling system& ©]&-3}o, #
P& random priming3led 10° cpm/ml 58 Al
=

Prehybridization® 50% formamide, 53) stan-
dard saline citrate (SSC), 0.1 % sodium dodecyl
sulphate(SDS), 58 Denhardt’s solution, 0.1 %
sodium pyrophosphate, 50mM tris-HC1 (pH 7.
5), 5 mM EDTA, 100 pg/ml salmon sperm
DNA, 10° cpm/mi®} labelling® IL-8, 22
RANTES cDNAZ 4274 20417t Tt Aeks}
ok AAL 29 8SC, 0.1% SDSz 4 13,
1¥] SSC, 0.1% SDS& 42°Colx 13, 0.54)
SSC, 0.1% SDS=Z 42°ColA 13, 0.14) SSC, 0.1
% SDSE 55CeA 13 AAsigct. A3 nka
nylon filter+ Z£7}4] (intensifying screen)7} &=
WA filmo] -70C oA 1-59% =& A)7131, BAL
A film& |4t}

H248E 98l nylon filter:s A 50%
formamide, 10mM sodium pyrophosphate @ 65¢C
M 1A7HE<t M F, thA] GAPDH cDNA 2 n}
F7kA) 9hy e 2 Northern blot analysis & Algisly
t}. A= laser densitometry 2 Astale] SA13)
2] 3o

(5) Chemokine2] £X

Chemokine®] %= -70°CAA BRa=gd 429
o4 ELISA kit(Quantikine, R&D Systems)& o)
431 IL-83} RANTESS ke o) A
=g 430

(8) SAIX2]
Wk el chemokine®s =9 mRNA #de] Az
SPSS (SPSS Inc., Chicago, IL, USA) & A}2-3}o

paired Wilcoxon rank sum test& A|S1&1%9 12 mul-

tiple comparisonoll tigh B AjPsA] @t
7t #9 GAPDH#E AHxe vie Krukal-
Wallis, AAL2 A)88Act.

2 =

1. PBMC2| uligiM&Edo 2 XI=5EE AS49M[FE0jA{2]
chemokine mRNA 2] u#

A5494 28 PBMC w334 & ¥4 CMog
ZA239e¢ W GAPDH mRNAWE AxE zh &
7+ $9%F Ao} QigicH(data not shown). IL-8/
GAPDH mRNA %4 v]&2 epd IL-8 mRNA
By Axrl LPS-CM3& 0.460+0.2188 Con-
trol-CM2] 0.004 £0.0055c}t oju] QA Absshe]
01} (p<0.05) PBMCe] PFCx=%¢] IL-8 mRNA
HEE ZaAIAE ¥%tvH(Fig. 1&2). RANTES
& IL-83 $AME e Bol LPS-CMPdA
RANTES/GAPDH mRNA 3 w|&-o] LPS-CM
oA 1.346 £1.0082 Control-CMz29] 0.003 +
0.004x 1} oju) JA Srkslgdert PBMCe PFC
=2 B2 {98 xole BAFHA Ytri(Fig. 1
&2).

2. PBMC2| sigdEdoz XSt AS49A|o0lM
2| chemokine B Y-S Y Ay

PBMCse} ujegsdo] x3d CMZ AB49NXE
AF819S o LPS-CMZolA] IL-8 Y whg-A &
wWeo. 2058+37.72 pg/ml2 Control-CMi9] 1.
02+0.47 pg/mlEct foatA stk (p<o.
05) PFCY xZcj%y} IL-8 ©ilAAE §9stA
7224 4 299rH(Fig. 3). RANTESE §AKE &
Ae Bo LPS-CMolA 3.214+0.84 pg/mle
Control-CM#¢] 0.18+0.13 pg/mlxt}t §9j3HA
A=3lg 0 (p<0.05) PFCo] xZo] RNATES
& fosiA ZaAl71A Estdrk(Fig. 3).
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Fig. 1. Northern analysis of A549 cells stimulated with
conditioned media(CM) containing culture super-
natant of peripheral blood monenuclear cells

(PBMC’s).  LPS:lipopoly-saccharde, PFC:
perflucrocarbon. Lane 1, 5 Control-CM group, 2,
6 LPS-CM group, 3, 7 PFC-CM group, 4,8 LPS-
PFC-CM group(See text for details of group des-
ignation). Chemokine mRNA expression in LPS-
CM group increased, but exposure to PFC during
LPS stimulation(LPS-PFC-CM group) had no
significant effect.

3. AB49 MZofjA{e] cytokineX}=of 2|t
chemokine mRNA 2] u#

7} $ol4l GAPDH mRNA%&9] $-2]3 ajol= 1
olA] 9¥ttH(p>0.05). TNF-as} II-18 25 A549
AEAA IL-87 RANTES #382 Ude 3718
7FA %o (p<0.05, Fig. 4&5) o] E& $A9 A}
23 & o) Ao 2T Wt $9%8 44
2 wde] 37 #2EAHp<0.05, Fig. 4&5).
agu PFCx2&d] w2 chemokine -84 U89
i BFEA g9ttt

4. A549 MZo|Me| cytokinex}Zol eJ#t IL-8:}
RANTES g2 Chilfiy

mRNA &3} opd7tAg2 TNF-e9 IL-18 2%

75
£ DiL-8 .
£ 2 [DRANTES
&©
E
§1.5 -
£
S 1}

%
50.5
0 Bata
Control-CM  PFC-CM -~ LPS-CM  LPS-PFC~
CcM

Fig. 2. Ctyokine/GAPDH mRNA ratio for A549 cells
- stimulated with conditioned media(CM) contain-
ing culture supernatant of peripheral blood mono-
nuclear cells(PBMC’s). LPS : lipopolysaccharde,
PFC : perfluorocarbon(See text for details of
group designation). As shown in Fig. 1, a signifi-
cant increase in chemokine mRNA expression
was observed in the LPS-CM group, but expo-
sure to PFC during LPS stimulation(LPS-PFC-
CM group) had no significant effect(*p<C0.05 vs.
Control-CM group)(n=6).

A549A 2] wjokdEAol4 IL-8% RANTESS
Agkey aue BAL /MR (p<0.05,
Fig. 6), Al AS381%9& w7} ddog =319
€ )1} chemokine B9 g4do} fol3 77 o
#FEAcH(p<0.05, Fig. 6). 281} PFCx2of] 23
A3 O gl A #EEA] okgith

U

B d7e 208 Az 1) /=AML o
A=)l ©J#l) chemokine g st Fukgol 5%
Hog Fogrh= AL oA i FUsHY A,
2) PFCE& 7|24 mAM %2 chemokine ¥3E 744
Al g iichs Aol

=3 EE e A2e 434 v Fo
2 g vk Aol ¢34 ok ZI=EAEEs gl
A7 LPS%9] A5 98] i8] eicosanicid & 2
Hlein* 5318 318534 € 843} A7)e C-X-C
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Cytokine/GAPDH mRNA ratio

Control PFC  IL-1 WL=1— TNF TNF- IL-1- f£-1-
PFC PEC  TNF  TNF-
PFC

Fig. 3. Immunoreactive chemokine protein concentration
in culture supernatants of A549 cells incubated
with conditioned media(CM) containing culture
supernatant of peripheral blood mononuclear
cells(PBMC’s). LPS:lipopolysaccharde, PFC :
perfluorocarbon(See text for details of group des-
ignation). Significant increase in chemokine
immunoreactive protein production was ohserved
in the LPS-CM group, but exposure to PFC dur-
ing LPS stimulation(LPS-PFC-CM group} had
no significant effect(*p<0.05 vs. Control-CM
group){n=6).

chemokine¢! I1L-8%:% C-C chemokine9l RAN-
TESE #¥I% 4 Ao} £33 7=FdoA EolA o
# A2l o BaHEd (adhesion molecule)? oL}
FZ2MAFFA] ddo] FtEe Y 7=
¥ o] & o5 454 AlE£E9] apoptosis7} =
AR AER 7=duAErl 4F9ed 554
g&g k= AL AR & Ad¥dlAe PBMC
9] CMolu} cytokine .2 AF3AL o 7|=ATA
oAl chemokine] ¥V} Fvhdthe A& #3Y
T U

A YA8rle 3 sjd o PFCRAS 95y
Lol = NS 1 Aol AXFIE Al
FEEY A9 2AHA 27L& 728V A
d 2SO vl wl&d Al A3 53 9Fe
o] ZHAaso] QoA o] FERDIN ZFT
ol Ag 7240 BaEn 9lom S wkgAd 44l

Fig. 4. Northern analysis of A549 cells stimulated with
interleukin-1(IL~1, 10 ng/ml) and/or tumor ne-
crosis factor~-(TNF, 10 ng/ml) with or without
exposure to perfluorocarbon(PFC). Lane 1 Con-
trol, Lane 2 PFC, Lane 3 IL~1, Lane 4 IL-1-
PFC, Lane 5 TNF, Lane 6 TNF-PFC, Lane 7 IL.
-1-TNF, and Lane 8 IL-1-TNF-PFC group(See
text for details of group designation). Increase in
chemokine mRNA expression by cytokines was
observed in A549 cells but significant difference)
in the chemokine mRNA expression after expo-
sure to PFC was not observed.

% 24&4E 2Y F vk Bk JoHe EF
Buaigy|E Agg 2] 7B EA 2
M & AEFY st gio] 3379 &80 &
A3 ¥ BRGNS AT AREE] 7|BAHE
AFAoA o8 GFA4 AlolEFIRIC] ZaET.
old g7l gt FFWHE Aol ridegE
o] 714 7hsAe] itk $A AAEsle] “AHE
3} (lavage effect)”& & # Yot PFCy BHrT)
HjZ0] E7] WEd] ¥} PFCE A9l bt o
24 Azdo] AEA R Ve ze2A H
g ole #H&tel F o] HiE o 4% AT
E3 mjAEAEC] A4&de Zo] AAH] HEA,
F&gto] AR AYHT Y= HAFAY FFHS
o] ZZEHE A& T& 5 Jo] FFuE] AAE V)

A+ A Rolnh GFN Ba) E shtel ]
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Fig. 5. Cytokine/GAPDH mRNA ratio for A549 cells
stimulated with interleukin-1(IL-1, 10 ng/m})
and/or tumor necrosis factor-(TNF, 10 ng/ml)
with or without exposure to perfluorocarbon
(PFC){See text for details of group designation).
As shown in Fig. 4, significant increase in
chemokine mRNA expression was observed after
stimulation by cytokines, but exposure to PFC had
no significant effect(*p<0.05 vs. Control group)
{n=5),

AL 7IARZ 7L dEde] AAE T8 930
€ Bholdt. VA= X FPA e o
¥o viRAQ Jidst gsfol o8] d%32} ARDS9}
AR HJ&4e A28 5 AT® dgA%7A PFC
T 3BFRE @0 TFAY FEEE ZMA
PR 92 4 2laL “94 PEEP” a3E §3ly
HEE HEE recruitrA AR -/E HEY
& HolFe 988 & 5 8 Ao,

wAEte 2 JHeA e J1Ee B A7 23l
HAUA PFCAAe] 454 MRS 75dAE 5%
g gdFFLolth. PFCE #X A EolA WA
A2, WA da tAEETAHE (reactive nitro-
gen intermediates)¥, 924 cytokine® 2] QA
& Z2AUHI BiE gltt. =3 3F9| 318
F3tel BASHE JAIBTY, FARAe] HlE o4
Bto] YoM R BaEE ZAE AT 5 ke B
% e

a2y B Aol PFCOl 93t 7|% AdAE

Ctyokine concentration (ng/mi)

O =+ N WA 1N ®

Conltal  PFC -1 [ At INF EL I R4 L S

PG PFC INF INE -
PEC

n
@
o

. Immunoreactive chemokine protein concentration
in culture supernatants of A549 cells stimulated
with interleukin-1(IL-1, 10 ng/ml) and/or tumar
necrosis factor-(TNF, 10 ng/ml) with or without
exposure to perfluorocarbon(PFC)(See text for
details of group designation). Significant increase
in chemokine immunoreactive proteins was ob-
served after cytokine stimulation, but exposure of
PFC had no significant effect(*p<0.05 vs. Con-
trol group)(n=>5).

9] chemokine W& A= BHYL = §lo} YA
Al BH gFNkge] At of 713& 3 olF
A4 7¥sAe "ojdckn Aot B dFdME
LPSo = =3 PBMCe CMog A2l 2dg
A8l = o] LPSst A549 A¥oA chemo-
kine XdE& FF F7HIZE F glev LPSe] #59)
o) waypeA AAsE TNF-e9}b IL-189) 98
A5494) 27} 843 =)o} chemokines] Tgo] 27}
e Aoz deiA 7] dieln® ¥ 7] 43
T uE updEdds TNF-a IL-189 528
23317 @4kt PFCP PBMColA ol
cytokineE9] T#EE AAIFA] ZIAWEE ArRBIL
gt} ol Thomassen$o] HEthalM oA 3
89" PFCe] LPSo} o3 TNF-9} IL-18%4]
A &z} dutse Aoo|n®, o]d Aojde ¢4
AH8-E9IW perfluorocarbone] Zolol] o viehsk
& 7VeAol vk, Thomassen 52 PFCE per-
flubrong AR2-gtele] vlajr] & Aoz per-

fluorodecaling AMg3lEd 7 B4 ¥4 7z
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o] Zpololl 23j ol Awtd Az} el 74
o] git}t. & dhtle] sbeAde PFCE =33l Uy
9] z}ololt}. Thomassens & PFCo 3l x28&
AEE EEHA gggo s AdsigcH £ a7
e PFCE MEe & & HolM3t =&AZ.
AAZ QABE NPT o= HE Yot PFC
7} EAFLR Thomassen 5] A3 NXLE EF
of uigksh= Rtk B Ao el £ 9 in
vivo 8] 87& ¢ & N8 = Ak A4s. o}
A7tA PFC 434 w4 nugdx 1 714
of gk drdo] FE3RA Bg HAUH IHF Ko
Me PFC7F E213d 3¥e A8t proinflam-
matory AF02RE G224 NEE BRI3y] 9F
of @Fvhgel dAlEvE Rl o uleiA
Thomassen%-o] X118 cytokine #3] 94+ PFC
o] NE75ol FaE v Aol ohizt EEoiN )
Feke =F PFCr Eeld Zue gAsld ¥z
7Fs/d & SAs WA & gl Aoz Y. =
it dEd AT G xS Zolct. GHA|
EZole 8T By ol gzt X3 o 9l
on, ST AAE a4 £} o2 cytokine
FdA B 2ol EeEjvhs Ao] &vlA qduje v,
watA] ofd A MEe] Ajolo)] whel 5 A9 Ay}
7h A UskE shs Aol .

& d7oME IL-87 RANTESS] #dg #as)
dedl 2 olg+ IL-8& F4 ¥&F¥8& RAN-
TESE T4 43ukgd Fodslks diE3<Q chemo-
kineEoj7] wiojc}. 53] IL-8L& §4 3&F=E=
% (acute respiratory distress syndrom, ARDS)
T} Aol Qo] Z1RAAE MY o IL-89]
ARDSo|E35ln% 48347t Qe Ao d8iA 9
Y ae] U= BAM ARDSE Jys== 9d
A7 #do] Qlvke Bax Rt}

ZAEZ o2 7i% A ¥ chemokine®d 744
£ 5T $95FE-S GARIA Hoje 4Fwne
20 & 7|98 A & Ao AW 3 34
1A BEE s E59Ee] 749 71- dig a7

7l 93 Ao Algdth.

2 o

uf &

A Y7L &49 Aol THAL FgE FE ¢ U
Ao & perfluorocarbon(PFC) o] 71 EA 5] A Eo) A
chemokined @& AR & = A& #F7] 4
& B d7E Al

g 9

71% AgMEas AS49M¥FE, PFCZ: perfl
uorodecaling, PFC9] &2 Transwell® s} FH Al
2] lower chamber& o|&3lsd Aj33lct. PFCo}
whxael 8l (peripheral blood mononuclear
cell : PBMC) 9] 71%-& AAlsiA AS494E2] che-
mokine $&d& AAE F UEAE BE3] A
PBMCE 22J8le] Transwell® FAloA] wjdsldA
lipopolysaccharide(LPS, 10 ug/mlL)z A53}
PFC9] xZo ue} & ey 2448 ¥ 1
Hjok Ay=oie ¥ 33 conditioned media(CM) o &
24 A17} B9t A5494 £ 8 A=HEE B chemokinedd
& A3

¥3 PFC7L 33 71% 49AEe 71%g A48
£ 9= e wEslr] s AS49HEE Tran-
swell® Haloj|A] wiksldA interleukin-1XIL-15
10 ng/ml), TNF-(10 ng/ml) 2 Z}z} 5-& Al
24 NZHEe AFEEA PFCx=Zo o] g IL-8
7 RANTES%E F=§ vZstdt.

Chemokine #3& IL-83 RANTES<] whio]
% ELISA¢ mRNA+ Northern analysis& %
3oy A5k
4 n:
1.LPSZ #AF3% PBMCe wiokitadie 33t
CMz A5494¥ & A=239< v IL-83 RNA-
TES mRNA @33 wodukg-Ad oy QAo] ojnj 9}
A Asstd o (p<0.05) PFCx&oRo] wg £
o3 ol BAE F fldth 2. TNF-o9} 118
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5 A5494 ¥ oA IL-83 RANTES mRNA=}
$da Ak o e $018 shAsked (p
<0.05) PFCx=%d] w2 {93 zlole #AY
it

a4 B

71% M o] chemokinedd 745 53 3y
Z4-& A7) Kol FFuke Fad & 719E
3] @& 2o Azt 35 AH 84 BEEHE
HEEo] Zae s dig a7k o "Hag A
o2 Agdd.
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