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[Abstract] Objective To investigate the protective effects of flurbiprofen axetil (FA) on inhalation lung injury induced by
lipopolysaccharides (ILPS) inhalation in rats, so as to provide evidence for applying FA in treating inhalation lung injury in clinic.
Methods A total of 96 adult male Sprague-Dawley rats were evenly randomized into four groups (n=24): saline negative
control group (NS group) , model group (LLPS group) . lipid emulsion preconditioning control group (Lip+LPS group), and FA
preconditioning group (FA+LPS group). The model of inhalation lung injury was established with endotracheal instillation of
LPS (1 mL/kg) in all experimental groups. NS group was identical to the other three groups except that saline (1 mL/kg) was
administered instead of LPS. Lipid emulsion (20%,1 mL/kg) or FA injection (1 mL/kg,10 mg/mL) was intravenously injected
via vena caudalis 1 hour before LPS in Lip+LPS and FA+LPS groups, respectively. Rats were sacrificed at 1 h, 6 h, 12 h and
24 h after LPS injection and assigned to 1 h, 6 h, 12 h and 24 h subgroups (n=6). The arterial blood gas was analyzed and the

lungs were removed for determination of the wet/dry mass (W/D) ratio and evaluation of histological injury in all groups.
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Real-time PCR was used to detect the mRNA levels of PPAR-« and PPAR-y in rats lung homogenates. The concentration of
tumor necrosis factor-alpha (TNF-g) in rat serum was determined by ELISA. Results The rats in LPS and Lip+LPS groups
showed damaged structure of lung tissue and inflammation. The mRNA levels of PPAR-« and PPAR-y in the lung tissues of
LPS group were significantly lower than those of NS group (P<C0. 05). The serum concentration of TNF-a of LPS group was
significantly higher than that of NS group (P<C0. 05). The pulmonary lesions in FA+LPS group were ameliorated compared
with those in LPS and Lip + LPS groups. Pressure of oxygen in arterial blood (Pa(,) was signficantly higher and semi-
quantitative pathological score of lung was signficanlty lower in FA+LPS group than those in LPS and Lip+LPS group at 6 h,
12 h and 24 h after injection (P<C0. 05). The mRNA levels of PPAR-o¢ and PPAR-y in rat lung tissues of FA+LPS group were
signficanlty higher than those of LPS and Lip—+LPS groups at all times, especially, at 6 h after the intravenous injection of LPS
(P<0.05). The serum concentration of TNF-¢ of FA+LPS group was significantly lower than that of LPS and Lip+ LPS
groups at all times, expecially, at 1 h after the intravenous injection of LPS (P<C0. 05). Conclusion FA preconditioning can

alleviate the inflammation and protect inhalation injury to lung tissues induced by LPS in rats, which may involve the up-

regulation of PPAR-¢ and PPAR-y mRNA levels in rat lung tissues and the down-regulation of serum TNF-q.
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6 h i} PaO, FEREAL, WEZED I H B EE R,
166,12 F1 24 h B FA+LPS 41 PaO, {5 F-4H M B ] 15
1) LPS 44 F1 Lip+1LPS4H (P<<0.05), WL 1,

NS 2K B A& B 1] i PaCO, 25 e i i X
(P=>0.05); LPS 41 Lip+LPS ZH #1 FA+LPS 2 K i,
PaCO, # NS 4 2% A5 b B 5] 55 F B (P <<0. 05)5
FA+LPS 4] 24 h i PaCO, & T LPS 211 Lip+LPS
2H (P<<0.05), W1,

x1 FAXREMER PaO; 1 PaCO, HILLIR
Tab 1 Comparison of PaO, and PaCO, in rats of all groups

n="6,x+s, p/mmHg

PaO; PaCO;
Group
1h 6 h 12 h 24 h 1h 6 h 12 h 24 h
NS 93.1+3.3 94.5+3.2 92.2+4.5 94, 4+3.0 42.543.3  42.743.9 43.1+4.0 41.5+3.1
LPS 70.44+3.6% 60,244, 7*AOCA 62, 443, 6*AOCA 69 04+4,6%2  30.644.2% 33.543.5% 33.442.8% 33.243.7%4
Lip+LPS  69.944.2% 59,744, 9*A0A 61,644, 0*ACA 67,945, 2%4 31, 14+4.3% 33.7+3.9% 34.243.6% 32.543.7*4
FA+LPS  70.644.0% 66,345 0% 68.145.1*< 76,744, 1A 30.6+4.7% 32.944.6* 35.143.2% 37.44+2.3*A

1 mmHg=0. 133 kPa. Pa0.

Pressure of oxygen in arterial blood; PaCO; : Pressure of carbon dioxide in arterial blood; NS: Control; LPS;

Lipopolysaccharides; Lip: Lipid emulsion; FA: Flurbiprofen axetil. * P<C0. 05 vs NS group at the same time; £ P<Z0. 05 vs FA+LPS group at

the same time; 4 P<Z0. 05 vs groups at 1 h; ¢ P<C0. 05 vs groups at 24 h

2.2 Mz W/D redaml 2 NS 2K B I
W/D HWEE R LG IT2¢E X (P>>0.05); LPS 4.

Lip+LPS 401 FA+LPS 20 K i W/D L {li% NS
20 4R I B8] 5 35 T (P<<0. 05) , i 6 h Bif 5 T
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Fig 1 Comparison of W/D ratios of rat lungs in all groups
W/D: Wet-dry mass ratio; NS: Control; LPS: Lipopolysaccharides;
Lip: Lipid emulsion; FA: Flurbiprofen axetil. * P<C0. 05 vs NS
group at the same time; & P<C0. 05 vs FA-+LPS group at the same

time. n=6, TEs
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CL A AR (& 2D . 24 b B il ] J5 g 28 200 B 322 i
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FE 6,12 F1 24 b Bsf ] 5 P4 fili 2 U 3 2 HE I 431
B TFHA 7 B5F 8] A5 69 LPS 411 Lip + LPS 41 (P<<
0.05), WLl 3,
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Fig 2 Histological manifestation of rat lungs in all groups

NS.: Control; LPS: Lipopolysaccharides; Lip: Lipid emulsion; FA:
Flurbiprofen axetil. A: NS group, 1 h; B: LPS group, 1 h; C:
Lip+LPS group, 6 h; D: FA-+ LPS group, 6 h; E: Lip+ LPS
group, 12 h; F; FA+LPS group, 12 h; G: Lip+LPS group, 24 h;
H: FA+LPS group, 24 h. H-E staining. Original magnification: X
400

2.4 KR M4 % PPAR« mRNA #= PPARy
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41 PPARy mRNA 7£ 6,12 Fl 24 h B4 LPS 411
Lip+LPS ZHAH W B E] 5 BT (2R >2 ) A B
] ) FA+LPS 415 NS 41 o i 25 53 (22572
&) . WL 4B,

2.5 KR MiFP TNF-o &k S5RER.NSY
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Fig 3 Comparison of semi-quantitative pathological scores
of lung in rats of all groups
NS: Control; LPS: Lipopolysaccharides; Lip: Lipid emulsion; FA:
Flurbiprofen axetil. * P<C0. 05 vs NS group at the same time; & P<C
0. 05 vs the same groups at 1 h; 4 P<C0. 05 vs FA-+LPS group at the

same time. n=6, F+ts
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Fig 4 Quantitative PCR results of PPAR-¢.(A) mRNA and
PPAR-7(B) mRNA in all groups
NS: Control; LPS: Lipopolysaccharides; Lip: Lipid emulsion; FA.
“Diversity > 2 vs NS group at the same

Flurbiprofen axetil.

time; 2 Diversity™>2 vs FA-+LPS group at the same time. n=6, T=s
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Fig 5 Concentration of TNF-¢ in rat sera of all groups

NS: Control; LPS: Lipopolysaccharides; Lip: Lipid emulsion; FA;
Flurbiprofen axetil. * P<C0. 05 vs NS group at the same time; & P<C
0.05 vs FA+LPS group at the same time; 4 P<C0. 05 vs the same

group at 1 h; ¢ P<C0. 05 vs the same group at 6 h. n=6, xts
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