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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 evalua‘oed the anti— mﬂammatory action of a surfactant in an acute lung njury model of rats by

neutrophﬂs were recollected from the BAL fluid and the NF- ¢ B activity of the neutrophlhc 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 mimutes later, either a surfactant(ST group; 30mg/kg)
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or normal saline(NT group: 3ml/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-18 and IL-6)
levels. The neutrophils were isolated from the BAL fluid and the nuclear protein was extracted to
evaluate the NF- ¢ B activity using a eletrophoretic mobility shift assay(EMSA).

Results : The WBC count of the BAL fluid of the ST group(3221+1914x10% 1) was higher than
that of the control group(356+275x10% 1 1)(p<0.05) and lower than that of the NT group(5561%
1,757x10% 1 1)(p<0.05)). The BAL fluid level of IL-18 from the NT group(2,064%1,082pg/ml) was
higher than those of the ST group(360=+234pg/ml)(p<0.05) and the control group(Opg/ml)(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(1,7541 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-
« B activity. (Tuberculosis and Respiratory Diseases 2002, 53:519-529)

Key words : Surfactant, I.-1 3, IL-6, Neutrophil, NF- « B.
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Flow sheet of study design

SD rat
l

Body plethysmography

Control group Norr-treated Surfactant treated
Normal saline group group
30min LPS LPS
Normal saline 30min 30min
Normal Saline Surfactant

Body plethysmography
(24 hr after)
|
Bronchoalvzolar lavage

Blood sampling
|

I 1
BAL gluid BAL fluid neutrophil

Plasma
{ |
BAL fluid WBC count EMSA for N« B
BALF/Plasma, IL-1 8 or e
&IL-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
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Hypaque(Sigma Co, USA)SIdl ZHA A 165%
7+ 500 g2 Ao QARSI buffy coat &
ol ZFF EIL AU Trypan blueE
AXAEES F7Ftd 299 5579 =
RAEELE 5% ootk

2) EZT0IM SchME (nuclear protein)2
22 ¥ s=53
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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+£23 302+4 2858 > 006
Penhbasal 3061080 27031111 2211086 > 005
Penh24h 2791092 2.68+069 3551193 > 005

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

Penh; enhanced pause, parameter for an airway resistance

WBC count
{10°/u)

8600
7000.
000
5000
4000 |
3000,
2000
1800

Control ST NT

Fig. 2. WBC count of bronchoalveolar lavage
fluid in the three groups.
*ST; surfactant-treated group
NT; non-treated group.
9, p< 005 Kok p< 005

£1,757x10Y p199eh. BAA BAOA xRt
FHSHEZD Asde 9¥EFE 7 =%eH
(p<0.0b), EHEAHEZ XNETFRT HXETY 9
8T 57} =9tHp<0.05)(Fig. 2).
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HEHED A2FE 360+ 234pg/ml, 123 B]X)
2,064+ 1,082pg/migATt. EAAH EAA
9 7|AAHZAH LY [L-18 F=7F &
24 AuTY ¥ERY 5%(p<05), ¥
272 AgdY ¥/ dRoeRg xsit
(p<005)(Fig. 3). X9 IL-6 TE(HTFLEFH
e BERTLS 62+78pg/ml, FHEHEZ A&
T 145+218pg/ml, 183 WXETE 277t
1T5pg/midct. SAH0ZE A o Ateld gule
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Fig. 3. IL-18 concentration of plasma and bronchoalveolar lavage fluid in the three groups.

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

NT; non—treated group
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Fig. 4. IL-6 concentration of plasma and bronchoalveolar lavage fluid in the three groups.

*ST; surfactant—treated group
NT; non-treated group
*¥; p< 0.0b

f

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

Aol #AFHA Gtk 7|FAFHATAH A
L6 »EETIIFHANE vzx2vke HT
62pg/ml, EHEAEZ AT 17541 1340pg/ml,
agla HAETe 3621 +567pg/midth. A4
“*—?f)ﬂf\i B X579 7R HZA A Y L6 5
EE 08 F £z EU34E3 N899

E'_E} i?ﬁ% {(p<0.05)(Fig. 4).

Densitometry: of EMSA
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Fig. 6. The average value of densitometry in
fwo groups.
*ST groups surfactant-treated group
NT group; non-treated group
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297*184 pg/p1RH 2 AT FARA 10u
g& s NF-«Bd e EMSAE A3
23 ogd 22 2dE 4o Fig 5. 4
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bandell ™3] densitometryE A #3AE W, ®
F4EF AZTFL 205611580, 2893 vAE
& 1143119972 5 & Alold] 2u|glE Ao
#RE A FUt (Fig. 6).
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