Tuberculosis and Respiratory Diseases A 2 3E7)48E, Vol 53, No. 5, Nov, 2002
O X[

wx o] FAHIEA A surfactante] 392283}
¥FF2 NK-« B &Al3te] 34

FUST o BoE Yoatnd, SGUSD o soje WePA st
Mgvheti o zhojst et

olary' xF ol RAT, ol™E,
HEQY, 0 £ MES AN, Yo, Hwa

=Abstract=

The Relationship Between the NF-xB Activity and Anti-inflammatory Action
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Background @ The therapeutic effects of surfactants on acute lung injury derive not only from their
recruiting action on collapsed alveoli but also from their anti-inflammatory action in the alveolar space.
This study evaluated the anti-inflammatory action of a surfactant in an acute lung injury model of rats by
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neutrophils were recollected from the BAL fluid and the NF- «B activity of the neutrophilic nuclear protein
was evaluated.

Methods : Male Sprague-Dawley rats weighing approximately 300 gram were divided into 3 groups,
which consisted of 6 rats respectively. In the control group, normal saline(3ml/kg) was instilled into the
trachea twice with 30 minute interval. In two other groups, acute lung injury was induced by the
intra-tracheal instillation of LPS(5mg/kg). Thirty minutes later, either a surfactant(ST group; 30mg/kg)

T2 =R M0IEE 2GR Fed T Ad) g 2.

Address for correspondence

Jae-Yeol Kim, M.D.

Department of Internal Medicine, ChungAng University College of Medicine
65-207 Hankang ro 3 ga YongSan gu Seoul, 140-757, Korea

Phone : 02-748-9812 Fax @ 02-798-4745 E-mail : jykimmd@hananet.net

— 519 —



— C.H An, et al —

or normal saline(NT group: 3mi/kg) was instilled via the trachea. Twenty—four hours after the LPS
instillation, the BAL fluid was retrieved to measure the WBC count and cytokine(IL-158 and IL-6)
levels. The neutrophils were isolated from the BAL fluid and the nuclear protein was extracted to
evaluate the NF- x B activity using a eletrophoretic mobility shift assay(EMSA).

Results : The WBC count of the BAL fluid of the ST group(3,221+1914x10> «1) was higher than
that of the control group(356+275x10%/ #1)(p<0.056) and lower than that of the NT group(5561*
1,757x10% £ D(p<0.05)). The BAL fluid level of IL-18 from the NT group(2064%1082pg/ml) was
higher than those of the ST group(360=* 234pg/ml)(p<0.05) and the control group(Opg/mb){(p<0.05). The
BAL fluid concentration of IL-6 from the NT group(3,621=567pg/ml) was also higher than those of the
ST group(1,754+1,340pg/ml)(p<0.05) and control group(49=+62pg/ml)(p<0.05). The NF-« B activity of
the neutrophilic nuclear protein in the ST group and NT group was similar.

Conclusions : The surfactant attenuates the alveolar inflammation in the acute lung injury of rats
model. However, its anti-inflammatory action does no't appear to be mediated by the inhibition of NF-
x B activity. (Tuberculosis and Respiratory Diseases 2002, 53:519-529)

Key words : Surfactant, IL.-1 4, IL-6, Neutrophil, NF- ¢ B.
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TE AEEH Ik

BAIFTAS TN ZHEAHEAY] X8 7]
e Wi HEE WA 28 &t v}
F F83A%, FUSAEA A ddSHAEE
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g B8 $5 Z9dol ¢l¥(animal pathogen
free) #F 300g WYY FA YAE o] 497,

Zt 2ol 6 kel Al Foz Uitk dxEe
3mikgel AeHETE 30 & BFHeg 2 39 A
A 718 W2 FA93A. HAETS 7]E Y=
WEA(LPS, Ecoli 0114 B4, Sigma, USA)E
5Smg/kgd] &Fo2 FoEi, 30 ¥ Fo 3mlke
o AYAATE 7| UZ FAsdc gHEA
B 5FATE 713 U 99 2 £39 U5
28 Fd3tz, 30 ¥ Fol gy =2A &
W84 24 (Surfacten, Tanabe, Japan)E 30mg/kg
o &¥oz 718 HE FH3ith wHE K9
718 Wz GAE FA3ly] Ho 2Bmg/mle] AE
g AtiZ(pentothal sodium)& 2 mikgd &Fo
2 B7 W2 FARtHFg. 1).

2. SYHEHHA XE N9 &

1) LEABHHSI|IFI|

WA FAEHMEEE fEetyl A3 e 24 A
Aol 28 dEAHEHHEE7 57 (one cham-
ber body plethysmography, All medicus Co,
Korea)& o] &3t HA3E F4a%, WAt
48 ARE FAN VIEALE diF3, F49
&3 997t At BI¥ enhanced pause
(Penh)& £ o] &3ttt

2) EUMH Y IR

HAAE AY dAst] H¥(whole blood)S 1
ml AEE AHstx, 3000 rpmelA 15C &t 10
£ 94Es E3e dden, bs 3F 9
72 -70°C ol Rast

3) 71X H MY =Y

e E FEFAAA JREAES YT
o ANdsE JAAATARES T A
AA Agste] WA 15 ml WS 7 BAHEA
g AT Ao JBAHEA A AAA 15
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Flow sheet of study design
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Body plethysmography

T
I | |
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Bronchoalvgolar lavage
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BALF/Plasma, IL-18
&lL-6

Fig. 1. Flow chart of the study
*SD rat: Sprague-Dawley rat
LPS; lipopolysaccharide
EMSA; electrophoretic mobility shift assay
BAL; bronchoalveolar lavage
BALF; bronchoalveolar lavage fluid

& AFst 15T st 10 £3F 3000 pme
2 ARy 4398 2Ren, FF ELISA
EZAY7AA ~70C el BA3HA

4) 7|BX|HEAMHMYo|N WET = Y s 5
oA dojd JBAHEAHANA F | mE
At AFAEEY7] (Sysmex SE-9000, Toa
medical Co, Japan)& ©]83} A X5 AEEF
< 243t

5) 3D} J|X|HEMHHAM IL-182 IL-6
sTo 3

2) WollA dojzl d 3) WelA Lol ruA
HEAH A FFodd] vhshr ELISA HHS ¥
& IL-18% IL-6 $=& ZA3%ch ELISA kit
£ Quantikine M-rat IL-18 immunoassay$
Quantikine M-rat IL-6 immunoassay(R&D
Systems, MN, USA)E o]&3l5 o0, A zAle]
A3l wat Zgstch

3. 7|2 NE ZANMN SS9 Hal R NK-
x BOl CHBt electrophoretic mobility shift
assay(EMSA)S} Al

1) 72X HEMHHANM EF5T7o 22
12AHE ]’3"11% 500 g= A4Eestd AEA
238 Jd& ¥ PBSE HF3t3, 10 ml9 Ficoll
Hypaque(Sigma Co, USA)9d ZHAAT. 158
7500 g2 ALoA dAEEE buffy coat &
olgolx EF T #¥L A%l Trypan blueZ
ATZAEES Friatga Bed 3579 54
AEEE B% ool

7

=

2) EZT0IM MctE (nuclear protein)2l
22l ¥ s£&3

Nu-CLEAR™ EXTRACTION Kit(Sigma, USA)
g o]g3ted ddldg FEIAHL, A G
WAL BN o8 wirtx] 70T Ruu3}A
). gz FzE BECKMAN  DL-600
(Beckman Instrument Inc, USA)E o]£3t9
Bradford method® &4 3}t

3) NK-« Bofl CH&t EMSAS| A%l

A. EMSA gel A%
EMSA #(gel)& DW 295mL, 40% acrylamide
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4ml., 2% bisacrylamide 1mL, 5X TBE 4ml., 80%
glycerol 1.25mL, 10% APS 300 L, 283 20uL
9] TEMEDE #oA THE £94& AH&3isit.

B. Oligonucleotide probe® 7 -*PZ labeling

DW 4pL¢ NF-kappaB oligonucleotide(175pmol,
Promega, USA) 2L, 10X kinase buffer(BioLabs
Inc, USA) 1L, 283 T4 kinase(BioLabs Inc,
USA) 1 pLE radioisotope room(RI) A &3
& 7 FAULHAM ¥ -TP isotoped WX 37
ToAlA 15 &7 wjgstdct. o|F9 EDTA 1L
g #7helq we-& F8A7)3 Tris-EDTA(TE)
buffer 39« LE $0] F%o] 0ul7t HES 3
t}. o] #4& Sephadex G-25 column(Intron,
USAYE B3z 9 23 £4& AU

C. Protein~DNA binding reaction

5X binding buffer 2xL, probe 24L& 41, g
Yo Fo] 10pgHE 4E 3t A1 oo
A Fgo] 10 L7t HE=E DWE 412 loading &
Hg FH|SHA I, probed WS theo] A2eA 1
AZF Fot wlgE At} Supershift assayE 93
A WA columndl E°7HE samplee] NF«B
pB5(A)X antibody(Santa cruz, USA) 1 L%+ NF
tB pAONLS)X antibody (Santa cruz, USA) 1
2L, 283 excess cold probe 2uLE Y&
loading &4& W& FH]|3H%ith

D. 0 1 oradi
A& 1587 pre-running Azl Foll, sampled
loading® % 200VZ 2417} running@ ol &S
gojlit gel drierdlA 1 Al B AZRAIH.
o|Fo] 4ToA @ T cassettetdl & F
Biomax fiime2 @434t

G._Densitometry

Biomax filmel WEld bandE scanningg %3
A3 Fo) Scion Image® release beta 3b
programe ©]43ld FE& &As Ik

4. BAXz2

BE ZAFL HF L EFAUAE BASYT F
AA2E SPSS for window(release 9.0)& ©]-&3}
Ak Al dAlele] ztolE ANOVA testE ]88}
%3, sub-hoc analysis Duncan® Tukey
method& ©]-83td AF3IAS. F & Aol A
ol T-test® AMWEAL, & T Ao e
B2 paired T-test® ol &3t9th P-valueZt
006 vkl Aol FAHCE uigivta Bt
At

d o
1. 4 29 MS, 7|24 3 24 AlZF 29| Penh

AFET +EEHAS 2T 293+23g, Y
g4ded AuoT 302+4g, a3 HAETS
85+t8go 2 Al T Alold] FAHoZ ougle
Aol AR okt ZF FolAe 7| EA e}
ANt F9 Penhg(WF* EFHUAP S dlzFe
305080, 2791092, EHEAHEHL BT 273
+111, 2681069, 283 HXE TS 2211086
355119324, 7183 eet 24 A7t 9 Penh gk
BF A 2 Atold 9vlgle Apole A=A ¢
4t} (Table 1).

2. JIBXHEMMAL & HRTH

N

|ZAHEAH A F AEH(HA T FEHRP) =
Z2TE 3B6E25x 107/ p], FREHEA &P
& 321+1914x10%/ 1], 18l3 ¥ BFEE 5561

=
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Table 1. The number, body weight, and Penh of the three groups

Control group ST group NT group p-value
Number 6 6 6
Body weight(g) 293+23 30214 285+8 > 006
Penhbasal 3.05+0.80 273111 221+0.86 > 0.05
Penh24h 2.79+092 268+069 355+1.93 > 0.06

* ST group; surfactant-treated group
NT group; non-treated group

Penh; enhanced pause, parameter for an airway resistance

WBC count

(10°/) |
8000 - e —
7000 ,‘_ﬂ_ = i
5000 *
5000 ] T
4000 {
3000
2000
wug . ‘

Control ST NT

Fig. 2. WBC count of bronchoalveolar lavage
fluid in the three groups.
*ST, surfactant-treated group
NT; non-treated group.
*%; p< 0.05 * % p< 0.05

+1,757x10% £ 14th BAAH EAolM djzzur
FHEAHER Ao wWEF F7 gdouy
(p<0.06), EUFAHEA AadHr) H|X 579 9
T 77 E=IHp<0.05)(Fig. 2).
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Plasma iL-1beta

Oontrol 8T NT

3. SEY 7IBX|HENEHO| IL-18 o} IL-6 S=

o -1 FEFEHALTEFHADE dFLS
Opg/ml, ERFAEA A8 385+-94pg/ml, 1
21 B EFE 131+262pg/miZ Al i Alo]o)
guE ol fATh 71 AR HEA AR [L-1
B FEMETLEFANDE dFFE Opg/ml, F
HEAHEA A8 360+ 234pg/ml, 123 ¥]A
Bae 206411,082pg/midc). BAIA  EAelA
X g 7| BAHEANH Y] [L-18 =7 &
HEAER A8TY FERD E3(p<0.05), F
HEAEA g FE/ dzERd =9
(p<0.06)(Fig. 3). ¥#9] IL-6 F=(Pd+ EFH
e dEzTES 62+78pg/ml, FAREHEE A&
& 145+218pg/ml, B3 M ERFL 277+
175pg/miglch. EAHOZ Al & Atolo] ¢n]gli=

BAL IL-1bma

logfmll
as0a e -
H ok %
000 - .
2500

Comal

2000
1500 *
1000 ,' ,'
500 -
% EiE |
ST NT

Fig. 3. IL-18 concentration of plasma and bronchoalveolar lavage fluid in the three groups.

*ST; surfactant-treated group
*%; p< 005 * %; p< 006

NT, non-treated group
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Plaama IL-&
L

Qontrol 8T NT

L R e

BaL -8
logtwQ

Comral ST WY

Fig. 4. IL-6 concentration of plasma and bronchoalveolar lavage fluid in the three groups.

*ST; surfactant-treated group
NT: non-treated group
*%; p< 0.05

*

Supershift Cold

NT group ST group

Fig. 5. Electrophoretic Mobility Shift Assay for
NF-« B in two groups.
*ST group; surfactant-treated group
NT group; non-treated group

el wEEA Fokth 7] A H EA A e
IL-6 SE@EFXEEADE dFTL 09+
62pg/ml, EAFAYEE A8 1754+ 1340pg/ml,
aglm HAEFE 3621+567pg/midtt. EAH
A v aFe ZBAAZAH A L6 F
& 08 5 Z(EE FUgdEa a2
FERTE 990 (p<0.06)(Fig. 4).

Denstometry of EMSA

4000
3500
3000
2500
2000
1500
1000

500

ST NT

Fig. 6. The average value of densitometry in
two groups.
*ST group; surfactant-treated group
NT group: non-treated group

4. HX221 EHYUMET XIRZ NF-+ B
Ch& EMSA 20}

A8 RS ED AT 7| WAA A XA
Zololl A FE]g EFTelA AL FE319
o FEF YunFe] FEEHTLEIHADE
297184 pg/plet. 24 HMTF AERF 104
g< A3 NF-«Bel tid EMSAE A%
A3 gd3 Ze ZI3E A}o (Fig 5. 74
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bandell th3l densitometry® AlstAS o, FH
FAEY AT 20611580, 1 HAET
& 1743119972 T & Aol ovdE Abole
#2E A eksket (Fig. 6).
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=
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vl wel EURHEAY Rt 5379
NF-«BY @4& JAlsiAE Yottt BUSHE
Ao FPzAgo] AE Yo AzALAAL] A
2 Zo|q oW Bho] JeL A A
= %% 2719 @77t Wad e Algdn:
2 AT AFEe A FUBHERY ¥
%(30mg/kg)8) XNREFTS A ugiche Aol
T} 4713 BUEHEEY aR%E uY 45Ho
2 AN, TUBYRe B Zvle met
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ol ARSo] FF HAstelol & AAY RO
AzbE),

olae] AAe Al 2 o, B APqAE
e FAAESANN NP W TG FUG
QeAe) FAZEANE FAsPoy, o zHgol
AE O AsAGAANN F23 J8L £33
= AARIAe NF- ¢ B9 843 BAE 793
A ®agch B A7t FAHEde) AZelA of

o |o
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A gL 7|HE Rox Qe FUEHEAY A7
et 71d ATl ZFolurl Bele] Hlow
3t uhgoln, do 2 EHAHQ XzHo] ATs
of gl FAHEY/FHAEEFZSSFLAAN g)
A AmWyo] Mol BE gl g
g 4 Q718 JdEe blojd

2 Y%

APEiE
FAHEL ANER AEHE FUEAAEZY &
e gd HEE AN E FE 9o 59
FAHEA A7 AR e FAFEAE] Fa
g 7lFor AZHT Q. B AT ¥ag
BAHEY 2dE oj&ste g U FUEA
E4E F93de o, /@A zA Ao Hyp
o}, SN Al EFIRIQL IL-18 18]a IL-6
o] Bxol ¥t gleAE AHE I, surfactant9)
g Z2go] MARRIACl NF-+ B9 #49 94
€ B3lo o]FojAE=A dHE  Electrophoretic
mobility shift assay(EMSA) ¥ o & F<lalgh
-
HEEES 300 g WS F3 YA E o] &3 e
o, dFEES 747 6 vy A Fo2 YR
o 2z 713 UE A Ar-Cmlkeg)E 0
¥ A2or APt UHA 5 F& 713 U
W520mgke)E Foste F4¥ESE 2
3ta, 30 & Fo XHEANEH X8 FL surfac-
tant(30mg/kg) & 2T HIAETE AYds
GmVkg)& 242 718 W2 T A4y
FU WELE FAT 24 AL Fo 7 AAHEA
Heg ANP3a, 7S ZAA Y e Wy
o IL-18 283 IL-69 T=E& FAH3A.
EF 71 AAHEA AN 3FTE E3in 9
9a e #2238t NF-«Bo #4< EMSAYO
2 ZA4s4ch

-L

-

4 1}
W22, ERE4ER N8F 292 wITY
71BAAEAH A WY FE= 27 365X
10% ©l, 3,221i1,914><103/ wl, 2831 556111757
X107/ p10.2 WA are] WEF $7 Mg 5%
7, GgoR REGHER AR, NXNETY ¢
MAHP<0.06). 71BAHAEAH Y [L-18 &
E 27 e Opg/ml, EHBHEA XNEBFS 30
+234pg/ml, 1331 WA ET2 2,064+ 1,082pg/ml
B dizdd ds) THEAPEF AgFo], e
HEHYHED Xad ug HARTY L-18
FE7F EATHP<0.06). 7|BAHEAA ] L6
FEE UET, BUS4EE AR, a2
A Zvzb 491+ 62pg/ml, 17541 1,340pg/ml, 283
3621 £567pg/mIe. 2 Z7d ujs] EHEHER
Agidol, 121 RHBHED NaTo ws
ANgTY =71 EAHp<0.0B). EHEAHAEE A
817 B ARTE Aol A BFF NF-«B @4
stoll= o]z}t YAt
z g
oo ATE WExe J|¥ U B2 Hud
Hro] FAAERNA % WE FIY FAY
AEAL NRAHEA A HYTF9} FZ)
A AbolEFFIS [L-18 28T IL-69 H58 7
244 AE W9 95 FaAAen, XUgd
249 $94Z228L NF-« B9 @49 A8 %
3l o] FoiA A= = Roz By}
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