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Impact of different mechanical ventilation therapy on alveolar

type Il epithelial cells in neonatal pigs with acute lung injury
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Abstract: Objective To study the influences of different mechanical ventilation mode on the pathological structure of
alveolar epithelial cell type II (AECII ) in neonatal pigs with acute lung injury ( ALI). Methods Twenty-four healthy
neonatal pigs born about 3 days were selected. In all neonatal pigs, mechanical ventilation of same parameter value and
same mode (controlled pressure ventilation) after anesthesia and lavaging 9 g/L. NaCl via bronchi were performed to estab-
lish ALI models. After modeling,the ALI neonatal pigs were randomly divided into four groups (n =6 each) : control group,
HFOV group,CMV group and PLV group. In control group,mechanical ventilation was not performed. In HFOV group, CMV
group and PLV group, high frequency oscillatory ventilation ( HFOV) , constant frequency mechanical ventilation ( CMV )
and partial liquid ventilation ( PLV) for 24 hours were respectively performed to observe the influence of different mechani-
cal ventilation mode on pathological structure of AEC II. Under excessive anesthesia,injection of 60 g/L KCl was given af-
ter mechanical ventilation for 24 hours to cause natural death in all ALI neonatal pigs,then whole lung was taken,and elec-
tron microscope sample was prepared to observe the changes of AEC I structure with immunofluorescence method. The gas
analysis indexes such as oxygenation index (OI) value and arterial oxygen partial pressure/ fraction of inspire O, ( Pa0,/
FiO, ,P/F) value were compared in corresponding time points among four groups. Results The P/F values and OI values
after mechanical ventilation therapy in HFOV group,CMV group and PLV group were all similar with control group(all P >
0.05) . After mechanical ventilation treatment , immunofluorescence image displayed that in control group, AEC [l appeared

ellipsoid shape, local cavitation and the matrix of loose arrangement;in CMV group, AEC Il appeared irregular shape and ar-
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rangement and a minifying trend of volume ;in HFOV group, AEC ][ appeared relatively regular structure without larger vac-

uolization;in PLV group, AEC I appeared very neat arrangement without larger vacuolization. There were significant differ-

ences in AEC ][ area, AEC [I number and AEC [ fluorescent density for the comparison of control group with HFOV group,
CMV group and PLV group(all P <0.05). The AECI[ count in PLV group was significantly higher than that in CMV

group and HFOV group,and the fluorescence density was significantly higher than that in CMV group(all P <0.05). Con-

clusion Different ventilation methods have different influences on AEC I . The injury of CMV to AECII is the most seri-

ous, while the injury of PLV to AECTI is the lightest, therefore proper adjustment of ventilation method can effectively re-

duce the damage to AECII cells.
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