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Protective action of ulinastatin against lipopolysaccharides- induced acute
lung injury in mice and the relation of it to iNOS and c-Jun expressions

TAN Zheng-huai, YU Ling-hong , WEI Huai-ling , LIU Geng-tao

(1. Institute of Materia Medica, Chinese Academy ofMedical Sciences and Peking Union Medical College, Beijing 100050, China;
2. Sichuan Institute o f Chinese Materia Medica, Chengdu 610041, China)

Abstract: Aimn  To study the protective action of ulinastatin against lipopolysaccharide ( LPS) -
induced acute lung injury in mice and the mechanism of its action. M ethods Mice were intrape ritoneally
injected with ulinastatin (50 and 100 kue kg ') orsaline ata period of12 h, separately, 30 min after the
last injection of ulinastatin, except nomal control, all mice of other groups were injected a dose of LPS 15
mg* kg ' via tail vein. The levels of TNFa in serum and lung were measured by ELISA. The expression
of TNFa mRNA and iNOS mRNA in lung was assayed by RT-PCR. The expression of c-Fos and c-Jun
protein in lung was measured by Westem blotting method. And the NO,” /NO,  level in serum and MDA
in lung were measured with kits. Results The levels of NO,  /NO,” and TNFa in serum, MDA and
TNFa in lung all increased after iv injection of LPS. The expressions of TNFa mRNA, iINOS mRNA,
c-Fos and c-Jun in lung of LPS-injected m ice were enhanced. Pretreatment with ulinastatin 100 ku* kg '
decreased the levels of NO,” / NO,  in serum and lung, reduced the index of lung, and inhibited the
expressions of iNOS mRNA and c-Jun in lung induced by LPS in mice, while ulinastatin showed no effect
on TNFa level in serum and lung. Conclusion Ulinastatin protected mice from acute lung injuty induced
by lipopolysaccharides via inhibiting the activation of c-Jun and INOS mRNA expression.
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Gene Sequence of primer Product/bp
LPS  Sigma ’ TNFa 5:-GGC GGT GCC TAT GTC TCA G-3: 364
5'-GGG CAG CCT TGT CCC TTG A-3
Quantik ine TNFa iNOS 5'-GCC TCA TGC CAT TGA GTT CAT CAA CC-3" 372
R&D Systems Inc. RT-PCR 5'-GAG CTG TGA ATT CCA GAG GCC TGA AG-3’
Promega _NO B-Actin 5:-CTC CTA CCA CAC CCA TTC TCA ch-,a’ 492
5'-GCA ATG CCT GGG TAC ATG GTG G-3
ICR , 22 ~24 LPS1 h
g , 6h ,
: SCXK( )2002.0003. R 70 ~100 mg, RIPA s
50 100 ku* kg ', 10% , 30 min.
,6 h 1 R 4°C,10000x g 30 min,
3, 1 30 min, LPS , 4°C,10 000 x g 30 min,
15 mg* kg ' ( ), ,Lowry 7/ ., RIPA
LPS 5mge mL', -80C
LPS 24 h , Western blotting c-Jun, c-Fos iNOS

50 ~100 Mg, 12%
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2 h, TNFa
c-Jun, c-Fos iNOS (1:150), LPS1 h | TNFa
3 h, TBST , .
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ELISA TNFa Table3 Effect of ulinastatin ( ULI) on the level of
LPS1 h NO,” /NO,  in semum and lung tissue in acute lung
TNFa ] 50 UL/ 50 UL/ njuty ( AL]) mice induced by LPS

’ 9 ’ ’ 2 h, Group  Dose _ NO,” /NO;” in NO,” /NO " in lung
serum /Hmole L™ /Hmol® mg ' ( protein)

5o, TNFa 100 ML/ Control 10 37.9%33.4 " 2.5 41,8

5 2 h, 5 s LPS 15 mg* kg ' 11 329.2 *110. 4 2.6 £2.2
. kel + +
100 UL/ , 30 min, ULI 50 ku* kg 10 294.4 x71.7 1.6 X1.8
100 kus kg™' 11 256.8 £71.8" " 0.2 %0.4" "
100 KL/ 450 nm A (
Mice were pretreated with ulinastatin or NS, and then injected
540 nm). o LPS15 mg* kg ' or NS. The mice were sacrificed 8 h after
Y *s , Student LPS or NS injection and their lungs wer rmmoved and
homogenized. The levels of NO,” /NO,  in serum and lung
t ° homogenate were measured. =~ P <0.01, ~~ " P <0.01 ws
LPS group
Table4 Effect of ulinastatin ( ULI) on the level of
1 LPS - GSH TNFa in semum and bronchoalveolar lavage fluid
MDA (BALF) in acute lung injury ( ALI) mice induced by
LPS24 h LPS
MDA , GSH . TNFa in Semum TNFa in BALF
Group Dose n Jnge mL-! Joge mL-!
(50 100 ku* kg'') LPS ¢ be
Control 5 0.169 £0.076" " ° 2.4%2.17 7"
GSH > MDA ’ LPS 15 mge kg'! 8  5.203 £0.281 197.0 £114.1
100 kue kg LPS ULL 100 kus kg'' 8  5.127 £0.159 221.5 +123.8
R ( 2). Mice were pretreated with ulinastatin or NS, and then injected
9 LPS . NO," / LPS 15.n?g° 'kg'1 or NS. The mice were sacrificed 1 h after LPS
or NS injection. Bronchoalveolar lavage ( BAL) was perfomed
NO3 ) by injection of phosphate buffer solution ( PBS) 1 mL through a
. . plastic catheter, and the fluid was collected and centrifuged for
LPS8 h NO, " /NG, 10 min at1 800 r* min ' . The TNFa in the supematant and
s NO2 ) /NO3 ) serum were assayed. """ P <0.001 vs LPS group

Table2 Effect of ulinastatin ( ULI) on the level of GSH, MDA and lung index in acute lung injury

(ALI) mice induced by LPS

Group Dose n Lung index/mg* kg~ ! ( x100) GSH /nmol* g~ ! ( tissue) MDA /nm ol* g'1 ( tissue)
Control 10 65.3 k1.2 " " 0.43 £0. 04 0.28 £0.07" " "
LPS 15 mg* kg 12 76.9 £3.6 0.27 £0. 04 0.46 £0.10
ULI 50 ku* kg™! 9 76.4 £7.3 0.37 £0.07" " ° 0.46 £0.14

100 kue kg™! 9 71.7 £3.5°° 0.51 £0.06" " " 0.45 F0.12

After pretreatment with ulinastatin or nomal saline ( NS), the mice were injected LPS15 mg* kg ' or NS via tail vein,
24 h later, the mice were sacrificed. The lung were removed, weighed and homogenized for measurement of GSH and

MDA content. ~ P <0.05, ~~ P <0.01,

""" P <0.001 vs LPS group
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Figure 1 Effect of ulinastatin on the expression of
TNFa mRNA and iNOS mRNA in LPS-injected mouse
lung. Mice were pretreated with ulinastatin or NS, and
then injected LPS 15 mg* kg ' or NS 30 min after the
last injection of ulinastatin. The mice were sacrificed 1
h after LPS injection, the total RNA of mouse lung was
extracted with TRIzol reagent The expression of TNFa
mRNA, iINOS mRNA and B-actin mRNA were detected
by RT-PCR. 1: Marker; 2: Nomal; 3: LPS15 mg*

kg '; 4. LPS15 mg* kg ' +ulinastatin 100 ku* kg
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Figure2 Effect of ulinastatin on the expression of c-
Fos, c-Jun and iINOS in LPS-injected mouse lung.
Mice were pretreated with ulinastatin or NS, and then
injected LPS 15 mg* kg ' or NS 30 min after the last
injection of ulinastatin. The mice were sacrificed 1 h
after LPS injection, the protein of mouse lung was
extacted with RIPA Lyses buffer ( contained 25
mmole L' Tris-HCI, 150 mmol® L' NaCl, 1
mmol* L' EGTA, 1 mmol* L' EDTA, 1% Triton
X-100, 0.5% Nonidet P40, 1 Hge mL™' aprotinin, 1
' PMSF). The
expression of c-Jun, c-Fos and iNOS was detected by
Westem blotting method. 1, 2: Nomal; 3, 4: LPS15
mg* kg''; 5,6: LPS 15 mge kg'' + ulinastatin 50
kue kg''; 7, 8: LPS15 mg* kg ' + ulinastatin 100
ku* kg

Hge mL™ leupeptin, 1 mmol* L’
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