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Abstract: [ Objective | To examine the intervention effect of a fish oil product on acute lung injury induced by intratracheal
instillation of fine particulate matter with median aerodynamic diameter <2.5 um (PM,s). [ Methods ] Thirty-six male SD rats were
randomly divided into six groups, including solvent (corn oil) control group, fish oil (0.60 g/kg) control group, PM, s exposure (8.0 mg/kg)
group, and PM, s plus fish oil groups at low, middle, high doses of fish oil (0.15, 0.30, 0.60 g/kg). The PM, s exposure group and the
PM 5 plus fish oil groups were administered with 8.0 mg/kg PM, 5 by intratracheal instillation for three times, once every other day,
after 28 days of normal feeding or fish oil lavage. The fish oil control group was administered with fish oil by gavage for 35 d; the
solvent control group was administered with corn oil by gavage for 28 d and saline by intratracheal instillation for 7 d. Twenty-four
hours after the last exposure, the rats were sacrificed and brochoalveolar lavage fluid (BALF) were collected. Lung biopsy samples
were resected to measure interleukin-1 beta (IL-1p), interleukin-6 (IL-6), tumor necrosis factor alpha (TNF-a), Clara cell protein
(CC16), hypersensitive C-reactive protein (hs-CRP), malondialdehyde (MDA), and superoxide dismutase (T-SOD). [ Results ]
Compared with the solvent group, IL-1f, IL-6, hs-CRP, and TNF-a were increased whereas CC16 and T-SOD were decreased in the
PM, 5 exposure group (all P<0.05). Compared with the PM, 5 exposure group, IL-1f, IL-6, hs-CRP, and TNF-a were lower whereas
CC16 and T-SOD were higher in various PM, 5 plus fish oil groups (all P <0.05). No differences in MDA were found among the
experiment groups. [ Conclusion ] PM,s intratracheal instillation could induce acute lung injury in rats such as inflammatory
damage and oxidative stress changes. The selected fish oil product shows protective effects on the lung damage caused by PM, .

Key Words: fish oil; fine particulate matter; intratracheal instillation; bronchoalveolar lavage fluid; lung injury;
protective effect
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Figure 1 The pathologic damage of lung tissues in PM, 5

exposure group( A, x 400 ), solvent control group( B, x 200 ),
PMys+low( C, %200 ), middle( D, x 200 )and
high( E, x 200 )dose fish oil groups

R1 FHRREME. SUNHIRGIEIRHOEL (T 5, n=6)

Table 1 The change of inflammatory and oxidative stress damage indices in different groups

KRR (Inflammatory index )

2151 ( Group )

AR AR FR ( Oxidative stress index )

IL-1B(ng/mL)  IL-6( ng/mL)

TNF-a(ng/mL.) Hs-CRP(mg/L.) CC16( ng/mL)

MDA ( nmol/mL ) T-SOD( U/m )

HMZa 2524
Fish oil groups

PM s+ £  0.15 mekg)

Low-dose fish oil with PM, s exposure

PM, s+ 11 531l ( 0.30 me/kg )
Middle-dose fish oil with PM,sexposure

PM, s+ 753 £ ( 0.60 mg/kg )

High-dose fish oil with PMa s exposure
Xof B2
Control groups

PM,s 4475 ( 8.0mg/kg )

PM, 5 exposure

167 ( 0.60mg/ke )

Fish oil control

i

Solvent

16.90 = 1.72*

13.23 +1.66™

11.56 £0.99"

30.11 £ 0.47

99.69 +9.49

37.78 + 6.69"

9.96 +0.92"

9.51£0.94"  37.66 +4.03"

79.22 +6.70"  278.87 +25.39"

69.49 +7.51"  243.01 + 17.38"

58.45£6.07"  196.11 +£25.23"

320.88 + 12.45

134.52 +12.93"

141.11 + 15.04"

4.76 £ 0.46™ 4.87 +0.45* 21.28 £ 0.64 132.80 £ 6.17*

2.63 +0.35™ 5.10 £ 0.26™ 21.13 £ 0.11 191.33 £7.79

1.84 £0.13" 5.42£0.28" 22.76 + 0.81 214.13 £3.99"

6.69 +0.45 4.34+0.12 22.32+£0.58 111.81 £ 10.69

1.12 £0.07 7.42 £ 048" 19.66 + 1.24 249.83 + 14.05"

1.23 £0.07° 5.58 +0.20" 20.84 £ 1.02 231.87 £ 10.02"

[VE ]*: 5PMys gt A AAt, P<0.05, #: VAT A EAHME,, P<0.05,

[ Note ] #: Compared with the PM, 5 exposure group, P<0.05. #: Compared with the solvent control group, P<0.05.
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