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ABSTRACT Objective: Mechanical ventilation is a life-saving procedure for patients with acute respiratory failure, although it may
cause pulmonary vascular inflammation and leakage, leading to ventilator-induced lung injury (VILI). The purpose of this study was to
determine the association between Nrf2/HO-1 expression in lung tissue in mice and the levels of VILI with different tidal volume.
Futhermore, we examined the activation of Nrf2/HO-1 expression is linked to the presence of toll-like receptor 4 (TLR4). Methods: Both
TLR4 KO and matched wild type (WT) mice were assigned to control, low tidal volume (LTV) and high tidal volume (HTV) groups.
After given 12 hours of fasting and water-deprivation, mice were anesthetized, orotracheally intubated and ventilated for 4 hours with
positive end-expiratory pressure of 2 cm H,O, respiratory rate of 40 breaths per minute and inspiration /expiration ratio of 1:2. Control
groups were only given intratracheal catheter but not given mechanical ventilation. After weaning, mice were sacrificed, the wet/dry
(W/D) weight ratio and the lung injury score were evaluated, histological assessment were performed by hematoxylin-eosin (H&E)
staining, the expression of TNF-aand IL-1B in lung tissue were examined and the expression of Nrf2 and HO-1 in lung tissue were
examined by Immunohistochemistry and western blot. Results: The expression of Nrf-2, HO-1 in the lung tissue were elevated in mice of
WT+HTV groups compared with the control groups and WT+LTV groups, which was largely attenuated by abrogation of TLR4. Also, an
increase of lung injury score and W/D weight level seen in mice of WT+HTV groups were also alleviated in TLR4 KO mice. Conclusion:
High tidal volume ventilation can induce ventilator-induced lung injury in mice. TLR4 mediates Nrf2/HO-1 signaling pathway during
different tidal volume in ventilator-induced lung injury in mice, which may play an protectable role in the pathogenesis of VILI.
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Fig.1 TLR4 deletion attenuates ventilator-induced lung injury in mice
WT and TLR4-/- mice were treated with sham operation, LVT or HVT. Lung samples were harvested at 4 h post-mechanical ventilation. (A) H&E staining
of lung sections (% 400).(B) Lung injury score. (C) Water content of lung. (n = 6/group, *P<0.05, compared with the control at that time point or between
the groups). (D) Expession of TNF-a. (n = 6/group, *P<0.05, compared with the control at that time point or between the groups). (E) Expession of IL-@.
(n = 6/group, *P<0.05, compared with the control at that time point or between the groups).
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Fig. 2 TLR4 deletion enhanced Nrf2 expression in lung tissue during VILI in mice
WT and TLR4-/- mice were treated with sham operation( CON ), LVT or HVT. Lung samples were harvested at 4 h post-mechanical ventilation. (A) THC
staining of lung sections with Nrf2 antibody (% 400). (B) IOD of lung sections with Nrf2 antibody (n= 6/group, *P<0.05, compared with the control at that
time point or between the groups). ( C)The expression of Nrf2 in western blot method.(n= 6/group, * P<0.05, compared with the control at that time point

or between the groups).



IREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol18 NO.20 OCT.2018

- 3815 -

WT - C
A TLR4-KO
CON T/CON LVT T/LVT HVT T-HVT
CON
—
- e e e e . HO-1
N
- s 0 — : “‘Nrf-Z
[ "
T — — o = o= CTIN
*
B | —— |
: *
| |
12000 [ gt
%mooo -
- )
HVT N Z s000
(e Eg 4000
"t 4 8 200 i i
";-3 -'.: o ‘v./S.. \!‘.;:;:?':'/» * y‘ A.¢-\ .)Q'f' ’ coF wr T

& 3 fliZA 4R HO-1 BEKIAE TLRY Bk /NRFPFE
WT #0 TLR4 EREF /MRS CONLVT 5 HVT, 4 /MNEHHESERIAL, (A)RBANLLEERHEYTIF HO-1 EA(x 400), (B)HO-1
EH IOD fE(n=6/ 48, P<0.05), (C) fREENF% HO-1 ik,

Fig. 3 TLR4 deletion enhanced Ho-1 expression in lung tissue during VILI in mice.

WT and TLR4-/- mice were treated with sham operation( CON ), LVT or HVT. Lung samples were harvested at 4 h post-mechanical ventilation.
(A) IHC staining of lung sections with HO-1 antibody (x 400). (B) IOD of lung sections with HO-1 antibody (n = 6/group, *P < 0.05,

compared with the control at that time point or between the groups ).( C )The expression of HO-1 in western blot method.(n= 6/group, *P<0.05,

compared with the control at that time point or between the groups).
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