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ABSTRACT Objective: This investigation was under taken to explore probable mechanisms and signal pathways involved in di-
aphragm dysfunction induced by Sepsis. Methods: The rat sepsis model was constructed by injecting 8 mg/kg LPS into the abdominal
cavity. Male SD rats were divided into 3 groups (n=6/group): comparing control group (Con group), LPS group (Sepsis group) and calci-
um Protease inhibitor pretreatment group (Calpeptin group). Each group of rats was sacrificed, and then their diaphragm tissues were
quickly separated. The pathological changes of the diaphragm tissue were observed by using the hematoxylin-eosin (HE) staining
method. Additionally, the mRNA expression levels of w-Calpain, caspase-3, Beclin-1, TNF-a and IL-6 in diaphragm tissue were detected
by real-time fluorescence quantitative PCR (qRT-PCR). Results: Under the light microscope, we could see that the diaphragm cross-sec-
tion in the Con group was regular, with full and orderly muscle fibers, closely spaced muscle fibers, and nuclei distributed along the edge
of the lens. In the diaphragm muscle cells of the Con group, there were intact capillary endothelium and no interstitial hyperplasia. Com-
pared with the Con group, HE staining of the sepsis group rats with LPS for 24 h showed no obvious changes in diaphragm atrophy, but
the contractiity of the diaphragm decreased, which was consistent with our previous research results. The mRNA expression levels of the
above genes in sepsis group were significantly increased (P<0.05), and were significantly decreased after Calpeptin pretreatment(P<0.05)
by qRT-PCR. Conclusions: Diaphragm muscles are prone to dysfunction during sepsis. Calpeptin, a calpain inhibitor, can significantly

reduce the activation of inflammation, apoptosis and autophagy pathways induced by LPS.
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Table 1 Primer sequences in this study

Genes Names

Forward primers (5'-3')

Reverse primers(5'-3')
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TNF-a GACGTGGAACTGGCAGAAGAG CCGCCTGGAGTTCTGGAA
1IL-6 AAGGTCACTATGAGGTCTAC CATATTGCCAGTTCTTCGTA
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B-actin CAGCCTTCCTTCTTGGGTAT TGGCATAGAGGTCTTTACGG
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Fig.1 Histological changes in the diaphragm of rats in the two groups were observed under light microscope

Note: A, HE statining on diaphragm in normal control group; B, HE staining on diaphragm in sepsis group.
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Fig. 2 Relative mRNA expression levels of related factors in the diaphragm tissue of rats in the three groups

Note: Compared with the normal control group, the mRNA expression levels of inflammatory, autophagy and apoptotic factors were significantly

increased in sepsis group, while Calpeptin significantly reduce their expression levels.* P<0.05. * represents a statistically significant difference between

the two groups, P<0.05.
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Fig. 3 The mechanisms by which inflammation occurs and Calpeptin inhibitors downregulate related factors in sepsis with diaphragmatic dysfunction
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