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Glutamine alleviates intestinal injury in rats with necrotizing enterocolitis by inhibiting the NLRP3/Caspase-1 path-
way LAl Yong-sen' , XIANG Shao-rong’* . 'Department of Pediatrics, Longhua District Peoples Hospital of Shenzhen, Guang-
dong Shenzhen 518109, China; > Department of Neonatology, Hubei Minzu University Hospital, Hubei Enshi 445000, China
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Abstract Objective: To explore the protective effect of glutamine (Gln) on intestinal injury in neonatal rats with ne-
crotizing enterocolitis (NEC) and its relationship with the nucleotide binding oligomeric domain-like receptor protein 3 ( NL-
RP3) /cysteine aspartic proteolytic enzyme 1( Caspase-1) pathway. Methods: Neonatal SD rats were randomly divided into
control group, model group, Gln group and glutamine + NLRP3 activator ( diethyldithiocarbamate, DDC) group, with 12
rats in each group. Except the control group, the NEC model was established by hypoxia and cold stimulation in other
groups. At the same time of modeling, rats in Gln group were given Gln 0.3 g/kg by gavage, rats in DDC group were given
Gln 0.3 g/kg and DDC 30 mg/kg by gavage. The levels of inflammatory cytokines [ interleukin-18 (IL-18), IL-1B and
tumor necrosis factor-a (TNF-a) | in serum were detected by enzyme-linked immunosorbent assay ( ELISA). After taking
blood from the heart, the abdominal cavity was opened, and the intestinal tissue at the proximal end of the cecum for 1-2 cm
was retrieved. The hematoxylin eosin (HE) staining was used to detect the pathological changes of intestinal tissue and the
injury score was evaluated. TUNEL kit was used to detect the apoptosis index of intestinal cells. The expression levels of NL-
RP3 and Caspase-1 were detected by Western blotting. Results: At 24 h after modeling, the rats in model group, Gln group

and DDC group successively showed abdominal distension, diarrhea and decreased activity in different degrees. Compared
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with the model group, the clinical symptoms of Gln group appeared later and the degree was alleviated, the degree of activity

was better. Compared with the control group, a large number of inflammatory cell infiltration and structural necrosis were

found in the intestinal tissue of the model group, the intestinal injury score, apoptosis index, contents of IL-18, IL-18, TNF-

« and the relative protein expression of NLRP3 and Caspase-1 were significantly higher (all P < 0.05). Compared with

model group, the pathological changes of intestinal tissue in Gln group were alleviated, the intestinal injury score, apoptosis

index, contents of IL-18, IL-1B8, TNF-« and the relative protein expression of NLRP3 and Caspase-1 were significantly lower

(all P< 0.05). Compared with Gln group, the intestinal lesions in DDC group were more severe, the intestinal injury

score, apoptosis index, contents of IL-18, IL-18, TNF-a and the relative protein expression of NLRP3 and Caspase-1 were

significantly higher (all P < 0.05). Conclusions: Gln can reduce the inflammatory level and protect the intestinal structure

of NEC rats. The mechanism may be related to the inhibition of NLRP3/Caspase-1 signaling pathway.

Key words Glutamine; Necrotizing enterocolitis; Neonatal rats; Inflammatory response; NLRP3/Caspase-1 pathway
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