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[Abstract] Objective To investigate the distribution characteristics of polymorphonuclear neutrophil (PMN)
in the lungs during the early stage of severe burns and the mechanism of neutrophil elastase (NE) promoting lung
injury. Methods 6-8-week-old male C57BL/6] mice were selected for the experiments. A 30% total body surface
area (TBSA) Il degree burn mouse model was established (severe burn group); the Sham-injury group was treated with
37 °C water. In the sodium sivelestat intervention group (SV intervention group), NE competitive inhibitor, sivelestat,
100 mg/kg, was injected via tail vein immediately after injury, while other groups received an equal volume of saline.
Ten mice were harvested from each group to observe survival for 72 hours. Respiratory function tests were tested at
0 (immediate), 3, 6, 12, and 24 hours after molding. hematoxylin-eosin (HE) and immunohistochemical staining were
used to observe lung tissue structure, inflammatory changes and PMN infiltration. The PMN absolute count in mice lung

tissue was detected buy flow cytometry. At 6, 12, and 24 hours after molding, PMN counts and the concentration of NE
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[enzyme linked immunosorbent assay (ELISA)] in peripheral blood plasma, lung tissue, and bronchoalveolar lavage
fluid (BALF) were detected. Results (D HE staining results showed that compared with the Sham-injury group,
the lungs of mice in the severe burn group showed inflammatory changes and PMN infiltration, with more significant
changes at 6 hours. Immunohistochemistry results also confirmed that the expression of NE protein released from PMN
significantly increased after 6 hours of severe burn injury [(3.79 £0.62)% vs. (0.18 £0.05)%, ¢ = 11.56, P < 0.01].
2 Compared with the Sham-injury group, the number of PMN and the concentration of NE in the peripheral blood and
lung tissues in the severe burn group were significantly increased (F values were 13.709, 55.350 and 29.890, 13.286,
respectively, all P < 0.01), peaking at 6 hours [plasma PMN count (X 10°/L): 2.92 +1.01 vs. 0.92+0.29, lung tissue
PMN absolute count (cells): 48 788.03 +11 833.91 vs. 1516.72+415.35, plasma NE (ng/L): 24 522.71 +3 842.92
vs. 7009.34 +4 067.86, lung tissue NE (ng/L): 262 189.04 +9 695.13 vs. 65 026.03 + 16 016.31, all P < 0.01]. The
number of PMN in the lung of severely burned mice was highly correlated with NE concentration (r = 0.892, P < 0.001).
There was no significantly difference in the PMN absolute count in the BALF of mice between the Sham-injury group
and severe burn group (F = 1.403, P > 0.05). The Sham-injury group and severe burn group contained a small amount
of NE in the BALF, and the concentration of NE in the BALF of the severely burned 6 hours and 12 hours groups were
significantly higher than those of the Sham-injury group (ng/L:328:58 £158:10, 415.30 £240.89 vs. 61.95 + 15.80, both
P < 0.05). @ Kaplan-Meier survival curve showed thatfthe 72-hour survival ratelof mice in the SV intervention group
was significantly higher than that in the severe buin group (100% ¥s=10%, Log-Rank test: y > = 19.12, P < 0.001).
@ Compared with the Sham-injury group, all ling function indi¢es of. the severe burn group decreased significantly.
All lung function indices of SV intervention group fimproved gradually over time, ‘which were significantly better than
those of the severe burn group. &) Compared with theSham-injury group, the PMN.absolute countin lung tissue and
the concentration of NE in plasma@nd lung tissue were significantly higher ifisthe SV intervention group (F values were
46.709, 3.535, 32.701, respectivély, all P.£.0:05), withfa peaksat 6-hours. Compared with the'severe burn group, the SV
intervention group had a highet/PMN absoldte ‘eount in lung tissue (cell$:/8 870.80 £7 013.89,vs, 25 974.92 +22 240.8,
P < 0.05), and higher plasma and lung tissue NE-c¢oncentrations (fg/l:: 14 955.94 3 944.41 vs. 21 972.75 4 573.05,
81 956.87 £38 658.35 vs. 168 182.30 83 513.91, both P < 0.01) were significantly decreased. Conclusions In the
early stage of severe burns, there is a significant infiltration of PMN into the lungs. The NE promotes lung injury in the early
stage of severe burn, and improve lung injury by inhibiting the action of NE.
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