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[Abstract]  Objective To evaluate the effect of partial liquid ventilation (PLV) on pro—inflammatory and
anti-inflammatory factors change in lipopolysaccharide (LPS)-induced piglets acute lung injury (ALI). Methods
Twelve Shanghai white piglets were randomly divided into mechanical ventilation (MV) group (n=6) and PLV group
(n=6). 60 pg kg™ *h™ LPS were intravenous infused continuously for 2 hours to induce ALI model. PLV model was set
on the basis of the MV by endotracheal injection of perfluorodecalin  (PFC, 10 ml/kg). The hemodynamic and
respiratory parameters such as mechanics and arterial blood gas analysis were monitored at basic condition and after lung
injury establishment (0, 1, 2, 4 hours). The serum levels of interleukin (IL-18, 1L-6, IL-8, I1L-10) and tumor
necrosis factor—a (TNF-a ) were dynamically monitored by enzyme linked immunosorbent assay (ELISA ). A lung injury
score was used to quantify lung tissues change under light microscopic observations. Results  Ventilation and
oxygenation function were improved gradually after PFC endotracheal injection in PLV group, and there were significant
difference compared with MV group at 4 hours [heart rate (HR, beats/min): 144 + 6 vs. 179 + 9, respiratory rate (RR,
beats/min): 58 +4 vs. 77 £ 6, mean arterial blood pressure (MAP, mmHg, 1 mmHg=0.133 kPa): 99 + 7 vs. 75 =
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29, dynamic lung compliance (Cdyn, mL+emH,0"*kg™): 1.9 £ 0.3 vs. 1.2 + 0.4, tidal volume (Vy, mL/kg): 7.8 +
0.4 vs. 5.8 £0.9, mean airway resistance (Raw, emH,0 <L " +s7"): 20.5 £ 6.6 vs. 35.2 4.0, mean airway pressure
(Paw, emH,0, 1 emH,0 =0.098 kPa): 1.0 £0.5 vs. 3.0 £0.9, ventilation efficacy index (VED): 0.18 £0.02 vs.
0.08 £ 0.02, pH value: 7.386 = 0.143 vs. 7.148 + 0.165, arterial partial pressure of oxygen (PaQ,, mmHg): 121.8 =
12.5 vs. 73.6 +10.9, arterial partial pressure of carbon dioxide (PaCO,, mmHg): 39.6 +£20.3 vs. 66.8 £23.5,
oxygenation index (PaOy/FiO,, mmHg): 311 + 35 vs. 184 +27, P<0.05 or P<<0.01]. All serum cytokines in both
groups were significantly increased after LPS—induced ALI, and showed an elevated tendency. The serum
pro—inflammatory factors of TNF—a , [L-1f, IL-6 and IL-8 in PLV group were significantly lower than those in MV
group at 4 hours [TNF-a (ng/L): 98.4 +21.1 vs. 178.0 £ 55.0, IL-1B (ng/L): 142.0 + 38.0 vs. 226.0 + 55.0, 1L-6
(ng/L): 763.0 £ 282.0 vs. 1 303.0 + 260.0, 11.-8 (ng/L.): 1 183.0 £403.0 vs. 1 876.0 + 232.0, P<<0.05 or P<<0.01).
There was no significant difference in serum anti—inflammatory factor of IL.-10 between PLV and MV groups at 4 hours
(ng/L: 292.0 £40.0 vs. 208.0 + 82.0, P>0.05). The ratio of TNF-a/IL-10 in PLV group was significantly decreased
compared with MV group at 2 hours  (0.58 +0.13 vs. 1.13 £ 0.54, P<<0.05). The ratio of IL-6/IL-10 in PLV group was
significantly decreased compared with MV group at 4 hours (2.72 +1.27 vs. 7.17 £3.08, P<0.01). Microscopic
changes in intra—alveolar and interstitial inflammation, hemorrhage and edema were better in PLV group than those in
MV group. The lung injury score of PLV group was lower than MV group (independent lung regions: 9.8 + 0.8 vs. 11.8 =
1.0, t=3.956, P=0.003; dependent lung regions: 5.0 +0.6 vs. 14.7 +2.3, t=10.127, P=0.000). Conclusion
PLV can significantly reduce the levels of pro—inflammatory factors and the ratio of pro—inflammatory/anti—inflammatory

factor, which may contribute to the protective effects of PLV on ALL
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(AR STt 2R

AHEANAEZRERIHGERIE (—)

SO WBEZE (acute myocardial infarction, AMI )
SR ZE A A (acute coronary syndrome, ACS)
S5 (acute lung injury, ALL)
SVENPIE B LR AR

(acute respiratory distress syndrome , ARDS )
B RAE SN LR A AE

(systemic inflammatory response syndrome , SIRS )
PRBEESTAAE SV 25 B AT

(compensatory anti—inflammatory response syndrome , CARS)
Z v E IRER AT LR G AR

(multiple organ dysfunction syndrome, MODS )
Z 4B HHe % (multiple organ failure , MOF )
HE PR RH ZE PR s

(chronic obstructive pulmonary disease, COPD)
I HLAH Gt 45493 (ventilator induced lung injury, VILI)
TE 2R AR R (severe acute pancreatitis, SAP)
HAE W3R B (intensive care unit, ICU)
AR AR BRI

(global registry of acute coronary events score, GRACE )
AMEA: B SRR O R ST

(acute physiology and chronic health evaluation, APACHE )
IR AR E IIEFe 5k ( Weighted index of comorbidities, WIC )
A2 NBHT43(emergency internal medicine score, REMS )
FEPLIT A Bk P43 ( Glasgow coma score, GCS)

A G

A& AR TS P49 Glasgow outcome score, GOS )
R B T ( sequential organ failure assessment, SOFA)
fay fb e A B 2E 3 (simplified acute physiology score, SAPS)
Ll F5 (cardiopulmonary resuscitation, CPR)
R AU 5 out—of-hospital cardiac arrest, OHCA )
e ZhFie FE 1 ( chest compression fraction, CCF )
PAALE HGO TS 75 (chest compression only cardiopulmonary
resuscitation, CC—CPR )
F BRI &2 95 A (active compression decomptission
cardiopulmonary resuscitation, ACD-CPR )
I H RS MIRTT (early goal—directed therapy, EGDT)
FEHLXT R I RIS (randomized controlled trial, RCT)
e BRFE R T (tumor necrosis factor, TNF)
1402 (interleukin, I1.)
%5 5 A —kB(nuclear factor-xB, NF=kB )
C— J2 )W 25 1 (C~ reactive protein, CRP)
LA R 545 [ B1(high mobility group protein B1, HMGB1)
Bkl 4E 5 He (arterial partial pressure of oxygen, Pa0,)
Sk i, A BRI
(arterial partial pressure of carbon dioxide ,PaCO,)
AR Aoy
(end tidal carbon dioxide partial pressure, PiCO,)
SE33h K (mean arterial pressure, MAP)
R KO (central venous pressure, CVP)



