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[ Abstract | Objective; By comparing the pathological changes of rat pneumonia model induced by
lipopolysaccharide ( LPS), which was given through tracheal instillation, oropharyngeal inhalation, nasal
instillation and aerosol inhalation method, we screened out the best method to induce acute pneumonia in rats and
verified it with multi-index. Method: At 24 h after modeling, inflammation degree of lung tissue of rats in each
group was observed. While aerosol inhalation group ( LPS-1, LPS-2 and LPS-3) have been modeled 24, 16,

8 h,respectively; lung function of rats in these three groups tested by non-invasive airway mechanics system, the
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white blood cells in bronchoalveolar lavage fluid ( BALF) was classified and counted by automatic hematology
analyzer, the contents of interleukin-6 (IL-6) and tumor necrosis factor-a (TNF-¢) in BALF and lung tissue were
detected by enzyme linked immunosorbent assay ( ELISA). Furthermore, we observed the inflammation degree of
lung tissue of rats in each group. Result; Compared with intratracheal instillation, oropharyngeal inhalation and
nasal instillation, the degree of lung injury in rats from aerosol inhalation LPS group was consistent, the
pathological changes were stable, and the differences in the group were small. At 8 h after modeling, the lung
function of rats started to change, the contents of white blood cell count (WBC) began to increase in BALF, the
contents of IL-6 and TNF-« in BALF and lung tissue began to increase. At 16 h, WBC increased significantly
(P <0.05), and the proportion of neutrophils began to increase obviously (P <0.01). At24 h, WBC increased
significantly ( P < 0.01 ), and the proportion of lymphocytes began to increase obviously ( P < 0.05).
Conclusion; The animal model established by aerosol inhalation of LPS, which not only has a wide range of
inflammation, but also distributes uniformly, furthermore, this model is close to the development of clinical acute

pneumonia. In a conclusion, the pneumonia model established by aerosol inhalation of LPS is beneficial for the

screening of drugs on pneumonia.
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Fig.2 Pulmonary pathological changes of rats in different aerosol inhalation LPS groups( HE, x200)
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Table 3  Classification and counting of white blood cell in BALF of rats from different aerosol inhalation LPS groups(x +s,n=6)
g WBC( x10°)/4/L Neut Lt /% Lymph L4/ % Mono ]/ % Eos M./ % Baso [t/ %
[ a 0.14 £0.04 30.47 £3.67 27.5£22.95 16.54 +12.49 8.34+7.15 5.36 £2.75
LPS-1 0.90 £0.29% 11.00 £11.98 69. 65 +30. 14" 15.25 +£16.82 0.40 £2.56 2.52 £0.86
LPS-2 0.52 +0.24" 59.50 +5.91% 10.58 + 3.31 24.28 £12.53 3.02£2.56 1.18 +0.86
LPS-3 0.42 +0.04 26.44 £11.56 46.40 £22.23 17.98 +5.85 5.86 £6.86 2.26 £1.30

T : Neut. W v R 4 M ; Lymph. ik C 40 B ; Mono. 4% 2 I 5 Bos. 1 IR YKL 41 I s Baso. WG BB 41 ML . 5 BIELAR L8 P <0.05,% P <0.01

(F4,50H).
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HAEIE S, W AP TNF-a & IL-6 () & 528 ki 2 T TNF-o Jo 1L-6 B & R ET &, &R0
PEM ROE R AR 2 —'T . i ELISA & ok, &4,
F4 BURANLPS EEEHARN BALF RAERARKERFHRERE (2 £5,n=6)
Table 4 Contents of IL-6 and TNF-a in BALF and lung tissue of rats in different aerosol inhalation LPS groups(x +s,n =6) ng - L7
BALF fili 41 21
2531
1L.-6 TNF-a 1L-6 TNF-a

I 1 39.02 £17. 63 100. 80 +23. 17 25.32 +5.87 42.49 £13. 11

LPS-1 148. 49 +25.32% 221.96 +28. 557 61.15 +8.97% 89.46 +12.34%

LPS-2 79.23 +11.90% 181.83 +17. 18 63.85+8.17% 100.28 +13.01%

LPS-3 51.85 +11.07" 166. 10 +18.22" 44.30 7. 617 112.08 +29.22%

3.2.4 JWThEE kA R I HE— A5 5 E T 5
ez A LPS i BUR BL™ A 2tk il R A, DL 5,
SRR AR A LPS J5 8 h ], F il sRaw 34
J(P <0.05) TV ,PIF,Ti I Te B (P <0.05,P <
0.01). 16 h i F 1 sRaw & 281 (P <0.01) ;
TV,MV, Frc, PIF, PEF F1 Ti, Te ¥ I Z &AL (P <
0.01). 24 h i F 1 sRaw & 281 (P <0.01);
TV MV 1 Ti ¥ 8 5 F& K (P <0.05,P <0.01) .
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F5 ENURANLPS EEAKXRBHMINERD (v £5,n=6)
Table 5 Lung function of rats in different aerosol inhalation LPS groups(x +s,n=6)
215 F/ ¥ /min TV/mL - kg ™' MV/mL « min ™' sRaw/kPa - s Fre/mL + min ™'
199 44 99. 66 +19. 45 1.70 +0.27 172. 18 +64. 70 0.19 £0.05 1.04 0. 80
LPS-1 138. 61 £42.40% 1.37 0. 147 149. 02 +62. 38% 0.26 0. 08% 1.00 £0.73
LPS-2 123.32 +11.27% 1.39 +0.20% 162. 24 +33. 127 0.30 0. 08% 0.69 1. 12%
LPS-3 109. 83 +26. 07" 1.33 20.19% 186. 30 +46. 41 0.24 +0.03" 1.12 +0.93
20 5 EF50/mL » s~ PIF/mL « s~ PEF/mL - s ™! Ti/ms Te/ms
[ P 5.93 +5.26 10.02 £3.19 7.59 £5.01 0.23 £0.02 0.39 0. 08
LPS-1 5.40 +3.49 10. 30 0. 90 7.11£2.92 0.19 0.01" 0.34 +0.28
LPS-2 5.99 +1.65 9.16 1. 34% 6.62 £1.70% 0.17 0. 01% 0.20 0. 02%
LPS-3 5.76 +2.50 9.44 +1.02" 8.56 +2. 14 0.19 0. 02" 0.28 +0. 18"
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