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Study on mechanical ventilation-induced diaphragmatic dysfunction

caused by endoplasmic reticulum stress upregulation”
ZHANG Jumei sWU Songlin ,GUAN Fasheng s TU Rui L1 Xuexin,LIU Li*
(Department of Anesthesiology .Af filiated Hospital of Southwest
Medical University ,Luzhou ,Sichuan 646000,China)

[Abstract] Objective To investigate whether endoplasmic reticulum stress (ERS) was upregulated in
mechanical ventilation-induced diaphragmatic dysfunction (VIDD) rat and the relationship between ERS and
diaphragmatic dysfunction. Methods A total of 30 male SD rats of special pathogen free (SPF) grade were di-
vided into the autonomous breathing control group (Con group), mechanical ventilation 6 h group (MV6 h
group) , mechanical ventilation 12 h group (MV12 h group), mechanical ventilation 18 h group (MV18 h
group) and the mechanical ventilation 24 h group (MV24 h group) according to the random number table
method,six cases in each group. After reaching the modelling time, the RM6240 bioinformatics acquisition
system was used to measure the diaphragm functionalism-related indexes,including the compound muscle ac-
tion potential (CMAP) ,diaphragm fatigue index and diaphragm frequency-contraction curve. The hematoxy-
lin-eosin (HE) staining was used to observe the morphology of diaphragmatic fibers,and the cross-sectional
area of diaphragmatic fibers was measured. The real-time fluorescence quantitative PCR (RT-qPCR) and

Western blot were used to detect the mRNA and protein expression levels of ERS markers,including C/EBP
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homologous protein (CHOP) ,glucose-regulated protein 78 (GRP78) ,glucose-regulated protein 94 (GRP94),
and diaphragm atrophy proteins,including muscle-specific ring-finger protein-1 (MuRF-1) and muscle atrophy
F-box protein (Atrogin-1). Results Compared with the Con group,the diaphragm CMAP amplitude and fa-
tigue index of rats in each mechanical ventilation group were significantly reduced (P<C0. 05),the diaphragm
CMAP duration of the rats in the MV12 h group,MV18 h group and MV24 h group were all significantly pro-
longed (P<C0. 05) ,and under the same stimulation frequency,the diaphragm muscle contractility of the rats in
the MV18 h group and MV24 h group was significantly reduced (P <C0. 05), moreover with the prolongation
of mechanical ventilation time,the diaphragm CMAP amplitude,fatigue index and diaphragm muscle contrac-
tility were gradually decreased,and the CMAP duration was gradually prolonged,which in the MV24 h group
was most obvious. The HE staining results showed that with the prolongation of mechanical ventilation time,
the degree of diaphragm muscle fiber atrophy became aggravation, and the myofibers in the muscle bundles
were disarranged,with the volume decrease and morphology irregularity,and a slight increase in the intersti-
tial space between cells;compared with the Con group,the cross-sectional area of diaphragmatic fibers of the
rats in each mechanical ventilation group was significantly decreased (P<C0. 05). With the prolongation of me-
chanical ventilation,the mRNA and protein expression levels of rat diaphragm atrophy indexes MuRF-1 and
Atrogin-1,as well as ERS-related indexes CHOP, GRP78,and GRP94 were gradually increased (P <C0. 05).

Conclusion

In the diaphragm of mechanically ventilated rat, with the prolongation of ventilation time, ERS is up-regu-

lated,and the degree of diaphragm dysfunction is aggravated. ERS might be one of the causative factors of VIDD.

[Key words] mechanical ventilation; ventilation-induced diaphragmatic dysfunction;endoplasmic reticu-

lum stress;upregulation
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