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Perfluorocarbon Does Not Inhibit Chemokine Expression in
Airway Epithelial Cells
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Backgrmmd:Liquidvmﬁlationisassociatedwithdecreasedinﬂammatorymponseinaninjuredlung.’l‘lﬁs
study was performed to investigate if whether perfluorocarbon (PFC) can decrease chemokine expression in
airway epithelial cells.

Methods : A549 cells were used for airway epithelial cells and perfluarodecalin 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 necrasis 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. 2.1L-8 and RANTES mRNA expression and immunoreactive protein production were in-
creased significantly by IL-18and TNF-ain A549 cells(p<0.05), but exposure of PFC had no significant ef-
fect on neither either mRNA expression nor immunoreactive protein productior.

Conclusion :

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

response are warranted. (Tuberculosis and Respiratory Dissases 2000, 48 : 223-235)

Key words : Fluorocarbon, Cytokine, Liquid ventilation, Inflammation.
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perfluorocarbon(PFC)¢] F2 AMS-®ct. A&7
= AN (total liquid ventilation)?s} “PFC}
Agg tARgolgnE s F-EHHBs](par-
tial liquid ventilation) 2 W = 9low B3] F&
dAgr)E ANBr|Y FHE JRAEARE J1AR
7] Sl B4 AuE a31A ¥, 7|&E9] 71287
o] V&L FAY & o] Yoz YA Ee] g
7} 71l A2 $71golch. AXE7I= AB7A
dal F4 &y 2RENA F 450 7k2a@r]d v
& AAE stAud) vdste] P & sSte] 7
A Fo| B §a glomT Ao}, Lo, gt
gME 2 Ed vt ot

A7 £49 v FHAY gL F= 71
ozt og A7 wgsln Qlrh. $4 PFCE 1
=7} £3 FWAHo] Yo} §3] 39| L Bl

uH= dependent ¥-919] 3&d ¥ NEE 7HA%
7l Fo =2 (recruitment) = & F U
thr2 £ A2, PLVE Adi3og s&ide] 3L
HjZ (ventral) sjdt¢le] #7E F7HIA B71-B5F
E7Ye YL & Aok A =95 e
713& PFCe AHAH 934 A¥r7ls 4Al§ £
8 AN 7)o FHFFEAY oFF] ol hF AF
 BA e Aot

NEAVAEE HAd ded 4F5Nee] HFH
sizte] ol Blold AZdle $FHeR 9%
vhgol] Fojdla olg A Vol BREL e
AEo|tt. AAE JI=AMMELE cytokined 4L,
Bujg 4= qivkn 13 Eleny, 53] chemokinel
2 E35E interleukin-8, monocyte chemotatic
protein(MCP-1), RANTES(Regulated on Acti-
vation, Normal T cell, Expressed and Secreted)
55 AN £ Qo JI=duiEdAs B4Ee
chemokine5-& 2] FH4 €34 whgol Foifte
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o] 71=4uj M Z 2] chemokines] WdE AAAE &
JUd PFCe] §AFAE-E G} T2l AN
719} 271244 olg3 A& ATY F Ao
olf7A] ol dig i gl dAololN & AF
€ A3y

chat A Wy
1. A8 7ie

£ YA JlxgusEas A 2% 7% UAE
o] HA& @& A549 MEFEY PFCo=2¢ per-
fluorodecalin(perfluoro-decahydronaphthalin, Fl-
uka, Buchs, Swiss) AM-8}9ic}. PFC7} 7| Ay
AMX2] chemokine & v %L IA 5 7}
7 Az & F A& Aotz /MY, 2 F 8
U= PFCIL OE 934 AXe 75€ dAges
N 7= Ee] chmokine'd g dAY 4 Y&
Aolgta 713E YL, = gte s PFCIL 7]
=AM RS 715& FAHFHeE A 5 A& Ao
2haL 7HgEk Y.

gehd 4He F REog ol A
UdxH oz PFC/F B2 ¥Y @3 (peripheral
blood mononuclear cell : PBMC) 2] 71%5-& A%
o2MW A549M)%e] chemokine W& GAY 4
Y& w3 3] PBMCE #2j3}o lipo-
polysaccharide(LPS) 2 =¥ ¥, 1 ujod3ad
2 WY& ERY conditioned media(CM)Z
A5494 X & AT 2EE AN, PFC7}
AB549429] chemokine ¥ ZHHoz MY
F e E BEEI] A8AM AS4IMEE AH FF
A2} (tumor necrosis factor-alpha ;| TNF-a)
o} QER7-14 interleukin-1ZIL-19 2 Wz &
€ FAd AFsEA PFCe x#od¥o] wg
chemokine'? @& #A3c}. PFCo ¥ =82
Transwell®six-well culture plate(Corning Costa,
Cambridge, MA)& ARg-3}9] Al82}gied Trans-

well®plate= M ¥8|YA] FHo] U= WO 2 upper
chamber$} lower chamber’} ¥el7} =} upper
chamberdlA] wWi%k53 gl M ¥Eo] lower cham-
berel] = wiokelo] x2€ 4 U= utE YA
Alojtt,

Chemokine 482 mRNA 4Fd A= Northern
analysis2 W@¥] $FoAs ELISAZ WA
o A4 23 A £43d.

2. uuw

(1) PBMC2| ujjet

32 230 34 EEU1A 380l T T PAM
ZAANA Ago|AQ B ARt Aol FAY
30 mlg #HYA 300692 MIE FAP|IZ A3
HcH(n=6). AHE FA& FF< RPMI &dujx]
(2 mM L-glutamine, penicillin(100 U/ml), strep-
tomycin(100 mg/ml)& X ¥sh= RPMI ujjz])s}
&% %, Ficoll-Hypaque£-4(1.077 g/ml, Sig-
ma, St Louis, Mo, USA)3} 2 : 1 u|&&8 &3},
400 GolA 3083 H4¥e 3%ick. PBMC3&
Pasteur pipette2.8 ZA2AYHA & RPMI &
ARl My3td 400 GolM fAESE 23] HA
gtk #elg PBMC &-<ie] U2-§ trypan blue
2 A3l viability # 43931 hemocytometer
& o183 My St Viability: 95
% olgelslen MEFEE 2x10%ml7l HER
RPMI &Aujxjo] R-f-31%0ct.

PBMC(3 x10° cells/well)& Transwell® six-
well culture plate®] upper chamberdd &% 37
T, oA X 5% 2 Y2PFUlolA 24470
wjopsigich. PBMCE PFCx23% LPS(10 ug/
ml) A= R gely 4702 Wridesl 24412
¢t LPS zF glol vt A¥E F(d=2),
PFCo] x&39d F(PFCZ), LPSE A& &
Z(LPS#), PFColl x&A1718A LPS&2 A58 &
(LPS-PFC#)o2 it PFCe &2 per-
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fluorodecalin 550 u¢ & Transwell® plate2]
lower chamberd] ol 3w, PFCE BRt}
H|Fo] o} Yoz sjg} gton F2lz= o)x|
%% o8 cytokine2 PFCo] faj5x] k=
Zlo] @i Qo™ PFCe] & &<tae g upper
chambere] ¥z} &g & 4 e Yo N4}
et PFCe] E3ejRel @AIgle] upper chamber
d= 1.5 ml, lower chamberd]&x 2.6 mL2
RPMIuj|E wldol] ARG-EITE. 24 Ai7ko] A &
R d3dg AJHsle] AS49MEE A3l Hld
AHE-3H e}

(2) A549 Mjxe| ufet Y Xj=
Ab49 AXF= ATCCE2RE Fislyen, RPMI
A Ale) 10% fetal bovine serum(FBS) & &7}
3led 35 mm 6well culture platedr 2= 37T,
ojidstgsr T 5% 2 F2AFVINA vl
A X7} Zet X3Pgejol] =R AEo) ARstqt.
PBMC9] vjokd&48 RPMIgAA) 1: 22
Bj43l] CM& o] o] oz A549 MXE 24
ARt B¢ ASEHEA sl ojd CMeg z}
Z 3gsviol wet Control-CMP, PFC-CME,
LPS-CM#, LPS-PFC-CMeo pglom 244
7wk F, JEge IL-8, RANTES Hgyksy
oY £F& 95l -70CAN Bostn, dolle
A549 M ZoA ¥ RNAE $231%t).

(3) Transwell® plateoiA{S] AB48M|Z ule}

PFC7} A5494 XA cytokined] £]§& chemokine
TEE A 948 & Aevke AFET) 984
A549 NX g RPMIgkduix|o] 10% fetal bovine
serum(FBS) & &7}8l Transwell® six-well cul-
ture plate2] upper chamberd|A &% 377, o4t
ed FE 5% 2 F2F7I00A wdadct AE
7t Aet E3Pdelo] =23t Ao ARgEtH,
ge AS49M¥E x5 =T IL-18(10 ng
/ml), TNF-a(10 ng/ml) 28]z IL-18(10 ng/

ml) 2 TNF-e(10 ng/ml) & EAlo] 24238 2(
Z} Control#, IL-1#, TNFZ, IL-1-TNF#)o&
e 2 A5 o) digshs PFCE 247
& Fo(PFCE, IL-1-PFC#, TNF-PFCZ, IL
-1-TNF-PFC#), % 8Fo& o] A¥e Ay
B cHn="5). 24 A7t F2ko| ujgko] BUH Aol
< IL-8, RANTES doute-A o 238 9lsto]
-70°ColA HEsla, Folle A549 MEM &
RNAE& FZs3l9c).

(4) Northern analysis

Chomczynski®} Sacchio] WH& 33t nE A
¥9] & RNAE 30> 2teetA daig, 4
M guanidine thiocyanate, 25 mM sodium citrate
(pH 7.0), 0.5 % sarcosyl, 0.1 M 2-mercap-
toethanol £ 2H wjYHAl] Yo wjekgAld]
e BE AEE =< ¥ $98 microcentrifuge
tube2 &AY. o719 pH 4.09] sodium acetated
F7}ste] AHAdEtAl7)aL phenol-chloroform-isoamyl
alcohol (25:24:1)2 23] RNA & 22319}, Iso-
propanol2 24 A3t FQF -70ColA FHANE 9
AEe)gle] RNAE 92 ¥ 75% ethanol2 M3}
I AZAHY.

%23 RNAE RNase-free watero] £3|A}7]51
formaldehyde & X33} 1% denaturing agarose
geldl A7]9%3%ct. ©]& Hybond nylon filters)
blot 33 Afej el 483t & A|A 24314t

IL-8 ¢cDNA probe= ©]= R.G. Crystal u}A}
(NIH, Bethesda, MD) 23%¥ 7% ugton, A 1
exon®] Pstl 912198 4] 4 exone] BamHI $]x7}
A& ¥§Psl= 750 base pair =7]e] DNAo)s,
RANTES c¢DNA probe¥ ©v]Z T. J. Schall ¥4}
(Genentech Inc., San Francisco, CA) 2%¢ 7]&
weton], EcoRl $1X%-E] Apal $x7}#l9] 410
base pair =7]¢} DNAo|t}. House-keeping gene
€1 GAPDH(glyceraldehyde 3-phosphate dehy-
drogenase) cDNA probe= Fju}c} T. R. BaintA}
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(University of British Columbia, Vancouver,
Canada) 2%.¥] 7]Z¥gton, 1272 base pair 7]
¢ Pstl $]x|Alo]e] DNAojc}. ztzte] ¢cDNAE
multi-prime DNA labelling system& o}]g3}of, ®
P& random priming3ld 10° cpm/ml 58 AR
3t

Prehybridization® 50% formamide, 59} stan-
dard saline citrate (SSC), 0.1 % sodium dodecyl
sulphate(SDS), 5u} Denhardt’s solution, 0.1 %
sodium pyrophosphate, 50mM tris-HC1 (pH 7.
5), 56 mM EDTA, 100 rg/ml salmon sperm
DNA, 10° cpm/mie] labelling® IL-8 Z&
RANTES cDNAZ 42TCdA 20A13 5 )33}
Aok, MAL 2u) SSC, 0.1% SDS=E A-20A 13,
1u) SSC, 0.1% SDSZ 427TCoAM 13, 0.59
SSC, 0.1% SDS=Z 42T Al 13, 0.188 SSC, 0.1
% SDS& 55CelA 13] At AAg a3
nylon filter= %7}#] (intensifying screen)’} e
AR filmel]l -70°CollA 1-593L 22712, B}
4 film& W43

g=d8e 93l nylon filtere ©A] 50%
formamide, 10mM sodium pyrophosphate® 65°C
A 1A12H5<t A& ¥, thA] GAPDH cDNA = u}
2744 W o 2 Northern blot analysis& A]3§3}%)
t}. A= laser densitometry 2 g 8l3le] BAA
g st

(5) Chemokine2| &%

Chemokined] 5%+ -70CoA BAHJY At
oA} ELISA kit(Quantikine, R&D Systems) & o]
$3lo IL-83 RANTESS] Wojurg-A w9 A4
=& &3slqt.

(6) BAIX2

jFHe] chemokines- =9 mRNA Wyde Az
SPSS (SPSS Inc., Chicago, IL, USA)& AM8-3}o)
paired Wilcoxon rank sum test& A]23}1 mul-

tiple comparisono] ti¥t BB Alsgsla] st
Z $9 GAPDHY¥ Axe waz:= Krukal-
Wallis ZA}=2 Al88l9ict.

g2 o

1. PBMCe] viidlgo = xj38t AS49AIZolA{S)
chemokine mRNA 2| gl

A5494 & PBMC wjokdag ¥ CMoz
ZA5819e W GAPDH mRNAYY Ax:= 7+ #
3 9% Abolzh fidch(data not shown). IL-8/
GAPDH mRNA ¥ v]82 Jehd IL-8 mRNA
¢d =7t LPS-CMZ& 0.460+0.2182 Con-
trol-CM2] 0.004 £0.0058.c} ojn] QA A3ty
214(p<0.05) PBMC¢| PFCx&0] IL-8 mRNA
AHE FAA7IA = gskoh(Fig. 1&2). RANTES
X IL-83 HAl% G4e Ho LPS-CMTToA
RANTES/GAPDH mRNA 2 uv]g&9o] LPS-CM
T4 1.346 £1.0082 Control-CM*2} 0.003 +
0.0041.t} 2ju] YA F718lgievt PBMCe] PFC
kg W& foF Aol BASA gstch(Fig. 1
&2).

2. PBMC2| uljgilBdoz x|l AS494|Z0HM
2} chemokine ™<f Bk T Mo

PBMC9] uijokipado] XHE CMZ AS494 ¥ &
A3 & o) LPS-CM oA IL-8 ¥ vhel &
wWe 29.58+37.72 pg/ml2 Control-CMT¢] 1.
02+0.47 pg/mlEc RKodA A (p<O.
05) PFCe] x3o87} IL-8 SeiyAE <3l
F2A1" 4 gIicH(Fig. 3). RANTESE #A18 &
A& Ho LPS-CM3PolA 3.21+0.84 pg/mlz
Control-CM*2] 0.18+40.13 pg/mlBt} {-2lalA
Aa8ld o (p<0.05) PFCe] xZ&o¢] RNATES
& F23tA ZaA71A £330k (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 mononuclear 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. A549 MiZoflMe] cytokinexi=of 2#t
chemokine mRNA 2| gt

2z} #o]A4l GAPDH mRNA#Ee] §% Aole B
o]x] $¥9ktH(p>0.05). TNF-e¢} 1-18 25 A549
A2 IL-83 RANTES 43z 289 37H8
4% o™ (p<0.05, Fig. 4&5) o] & BAlel A
$39¢ o Aoz AFAHE Wuct fAE £
A w@el 77 BEAFAT(p<0.05, Fig. 4&5).
a8} PFCx&o] W& chemokine #7329
Zae BEEA BU

4. A549 MZOjMe| cytokinext3ol ofgh IL-83}
RANTES H<julR/d CHufjily

mRNA 433 nl@7tA&2 TNF-e% IL-18 2%

35
H onL-8
.
< 2} |DRANTES
[-4
E
21.5 i
B
<
£
505
0
Control-CM PFC-CM  LPS-CM LPS-PFC-
CM

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<0.05 vs.
Control-CM group)(n=6).

AS549A41¥9] ujekgadola IL-83 RANTESS]
delvhed we) 44E 7R (p<0.05,
Fig. 6), £401 A3 ot Aztez A3
& Wt} chemokine T B4l fol@ F717t B
#5QcH(p<0.05, Fig. 6). 12]L} PFCx&o] o}
Reuhed Bu A4 Zas BREA Gch

U - |

£ d79 F8% ZRE 1) =Y YMES} o
Ap=el| o} chemokine-d sl GFuked 5%
Hoz FaPe A& A T JUsPE A,
2) PFCe 71240 29| chemokine W#E& 7
A 7 gitke Aol

NEAAEE Ot Z2e 954 Wl 3o
T F dvke o) €A Uk ZI=dTAEE gl
A7 LPST9] z5ef 93 o2 eicosanioid & &
ujsie® 3378 3834 o 843 Al7le C-X-C
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- o s
- N > O

g
™

Cytokinc/GAPDH mRNA ratio
(=]
o

o
>

Control PFC LA R-1- TNF TNF- L4~ L-1-
PFC PFC TNF  TNF-
PFC
Fig. 3. Immunoreactive chemokine protein concentration
in culture supemnatants 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 observed
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).

chemokinegl IL-8%# C-C chemokine?l RAN-
TES& #Y¥ & A" £3 7I=dTMEA o
& =l oja) H2E-A (adhesion molecule)?ojt}
F2AEL] Ldo] FvtsEe A =M
X9 BulEd o8 9434 MEES] apoptosis’} &
e FEx JI=ANAIl 430ed 554
AEE ks AL AARIY. £ d¥edAs PBMC
2} CMo|y} cytokineo & AF=31E v 7= AAl
¥ollA chemokine®] #4]7} F7Hech= g &Y
F Ay}

T 479 ¢ 71do 2 PFCAAS) g3

&o] tFso] BHE L Uck AAYrE Y
FEEY V9 AP 27 728N AlE
¥ FEEd v sed At A B3 4y
o] Z&Ho oA * . o2 FEREWNN 31FTF
o A& F4vt RaHD glom ¥ ghgAd sl

288 =

185 = v

188 -= ww w-m® < RANTES

889 ®88e® - GAPDH
1234 5678

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 Lo 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.

g 2ASYE €Y 7 Atk Bax Aot ER
FEANEI1E AE S Z1BA A TN Y Yo
Me F MESFS Aho} vl 3579 8ol 7
289 * LEANE7IE NPT AES] 1BANE
AH Yol oJ2] G54 AlolETIRIe] Fadch
old AN@7IY Y PFuE Fao) slHone
o 7bA] 7EsAdel sleh -4 AMErie] “MAE
F(lavage effect)”& € 4 Utt. PFCy ERY
8Fo] ¥7] W&ol slx7} PFCE A7) we} &
4 Aado] MEAA 297e] VxR we= §
=l ojnf si&yge) F Wde] HE o 434 A
€% WAEEEC] A& Zo] AASY) Wi,
wEge] dAE AYHT e oA dFE
o] 33 A& He & Yo} EFVES] FAE V]
W & UE Aol B Ao E i V)
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Fig. 5. Cytokine/GAPDH mRNA ratio for A549 cells
stimulated with interleukin-1(IL-1, 10 ng/ml)
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 JASN -8 HEde FAE B 43
£ Zraoln). 71AIRY )= vxe] A sEd i
Fo| wrE-AHQ) syt sl 28] ¥F3 ARDS}
FAHE SEge FEE 5 AT A @714 PFC
£ BEAEe B3l 349 fexE F7MIA
e Bg 4 U “9x PEEP” 238 B3ld
3gd JEE recruitAlA 7IABI7]-AL S
& ol TS ¥ £ Y& Aolp*

npAgto g2 7hsA e 7R B a7 230
HAQ PFCAAS] 934 ATE9 7548 58
3 gzgolt. PFCE WX oM XA wgA
a7, whgA Aa diAEIHHE (reactive nitro-
gen intermediates)®?, 9%4 cytokine* %o 44
& 7A2AG Basle] Yot £F 3FTF 348}
Falo} A3 A, FAHERe] BEE Al
o] WM o] RaEEE AL JAE 5 Uvks B
% Aok

o & d7dMe PFCY 9%t 7= AFAlx

Ctyokine concentration (ng/inl)
O = M WA N O N o

Controd  PFC -1 L-1- TNF TRE~  L-1-  L-t-
PFC PFC INF TNF-
PEC

Fig. 8. Immunoreactive chemokine protein concentration
in culture supernatants of A549 cells stimulated
with interleukin-1(IL-1, 10 ng/ml) and/or tumor
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 Wd A= 3 F glo] ANE7
A RYY G309 Zavt o] 7IAE B3 olR
A A4S "ot Az £ dFdMe
LPSo 2 223 PBMCe CMo & AlFsl= Rde
A= o= LPS7t A549 MEo|A chemo-
kine ¥¥& AH F7HE & glou LPS9] =4
o dEpoA QAgsls TNF-a9} IL-189] <j8)
A5494 %7} @43} =|o] chemokines] W o] F7}
e Aoz diA 7| WEoltt? ¥ A7 A
£ H|E vjopdEdos TNF-at} IL-189 =&
238x @UAT PFCst PBMCoA  o&
cytokineE9] ¢ & AA3A] R3USE AAlEtL
it} ol ThomassenF-o] SEi2MEoA ¥
Q@ PFCe] LPSd) ¢|§ TNF-a¢} IL-148H]
oA Ao} ANElE Aol o]y oYL 4
AMS-EIAE perfluorocarbone] jojoll ofsf vielst
£ 7FsA°] t}. Thomassen 32 PFCZ per-
flubrong& AMgE3tele] ulEiA] & AYolr= per-
fluorodecaling AMg-3lded F B2 £33 3=
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