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[Abstract] Objective To establish a two-hit model of acute respiratory distress syndrom in
rats with hydrochloric acid (HCl) instillation followed by mechanical ventilation. Methods SD rats
were randomly divided into seven groups:normal saline (NS) at 24 h group, HCI at 24 h group, NS
at day 7 group, HCI at day 7 group, HCl+ low peak inspiratory pressure (LLP) group, HCl+ high
peak inspiratory pressure (HP) group, and bleomycin (BLM) group. After anesthesia, orotracheal
intubation was performed, and NS (1 ml/kg), HCI (pH=1,1 ml/kg) or BLM (1 g/L,1 ml/kg)
were respectively instilled intratracheally. After 24 hours, if oxygenation index was less than
300 mmHg (1 mmHg=0.133 kPa), the rats were subjected to mechanical ventilation (LP or HP)

for two hours. The rats were observed for up to seven days. The left lobes of lungs were collected to
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assess pulmonary injury and fibrosis using hematoxylin-cosin stain and Masson's thrichrome stain
respectively. Results At 24 hours after HCIl stimulation, the oxygenation index of rats was
(213.400427.318) mmHg, hematoxylin-eosin stain showed more alveolar hemorrhage, edema and
inflammatory cell infiltration in lung tissue. The lung injury score in HCl at 24 h group was
significantly higher than that in NS at 24 h group (¢t =—8.549, P <0.05). HCI at day 7 group,
HCI+ HP group, and BLM group showed more lung collagen deposition as well as higher lung
fibrosis score compared to NS at day 7 group (all P <<0.05). There was no significant difference in
lung fibrosis score between HCI+LP group and NS at day 7 group ( P >>0.05). The lung fibrosis
of HCI+ HP group was worse than that of HCI at day 7 group ( P <<0.05). Conclusions HCI
combined with mechanical ventilation (HP) induces acute lung injury and aggravates pulmonary
fibrosis in rats, providing a reliable animal model to study the mechanism and therapeutic
approaches of acute respiratory distress syndrom and its related pulmonary fibrosis.
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