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Protective effect of Lactobacillus reuteri against oxidative stress in neonatal mice with

necrotizing enterocolitis
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Abstract: Objective To investigate the protective effect of L. reuteri DSM17938 strain against oxidative stress in a neonatal
mouse model of necrotizing enterocolitis (NEC) and explore the possible mechanism. Methods Ninety-six 10-day-old neonatal
C57BL/6] mice were equally randomized into control group, NEC group, and NEC+ L. reuteri group. The pathological changes
of the ileocecal intestinal tissue were evaluated with HE staining and double-blind pathological scoring. The mRNA and
protein expressions of tumor necrosis factor-a (TNF-a) and interleukin-1{3 (IL-1p) in the intestinal tissues were detected using
quantitative real-time PCR and ELISA, respectively. Colorimetric assays were used to determine the activity of superoxide
dismutase (SOD) and its inhibition rate, malondialdehyde (MDA), glutathione (GSH), oxidized glutathione (GSSG), and GSSG/
GSH ratio. Results Compared with those in the control group, the neonatal mice in NEC group showed significant weight loss
(P<0.05), obvious intestinal injury, increased pathological scores (P<0.05), increased expressions of TNF-a and IL-13 mRNA
and proteins (P<0.05), decreased SOD activity and inhibition rate, decreased GSH, and significantly increased MDA, GSSG,
and GSSG/GSH ratios (P<0.05). Treatment with L. reuteri obviously decreased the pathological scores, expressions of TNF-a
and IL-1p (P<0.05), MDA, GSSG, and GSSG/GSH ratio (P<0.05), and significantly increased SOD activity, its inhibition rate, and
GSH level in the mice with NEC, but the survival rate was not significantly different between NEC and L. reuteri-treated
groups (P>0.05). Conclusion L. reuteri DSM17938 can offer protection against NEC in mice by reducing oxidative stress and
increasing antioxidant capacity of the intestinal tissue to suppress intestinal inflammations.
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Tab.1 Sequences of the primers used for RT-PCR
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Primer sequence (5'-3")

Fragment length (bp)

F:TGCCCCCATGTTTGTGATG

151

80

GAPDH R:TGTGGTCATGAGCCCTTCC

INFo F: ATGGCCTCCCTCTCATCAGTT
R:ACAGGCTTGTCACTCGAATTTTG

L1 F: AGTGTGGATCCCAAGCAATACCCA

175

R:TGTCCTGACCACTGTTGTTTCCCA
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B 3EENRFEAGHS
Fig.1 Gross morphology of intestinal tissue of the neonatal mice in the 3 groups. A: Control group; B: NEC
group; C: NEC+ L. reuteri group.
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Fig.2 Pathomorphology of the intestinal tissue of the neonatal mice in the 3 groups (HE staining, original magnification: x100). A:

Control group; B: NEC group; C: NEC+L. reuteri group.
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Tab.2 Effects of Lactobacillus reuteri on inflammatory cytokines in the intestinal tissues in the mice

Inflammatory cytokines Control (n=8) NEC (n=8) NEC+ L. reuteri (n=8) P
RT-PCR
IL-1B 0.34+0.03 1.24+0.07* 0.75+0.05" <0.001
TNF-a 0.24+0.04 1.31£0.18" 0.42+0.06° <0.001
ELISA
IL-1B (pg/mL) 394.87+12.50 555.09<11.41° 448.72+14.90" <0.001
TNF-a (pg/mL) 68.00+3.74 83.00+3.30° 68.4442.39 0.004

*P<0.05 vs Control group; "P<0.05 vs NEC group.
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Tab.3 Effect of Lactobacillus reuteri on antioxidant capacity of the mice

Parameter Control (n=8) NEC (n=8) NECHL. reuteri (n=8) P

SOD activity (U/mg prot) 33.94+1.17 27.36+1.39" 32.26+1.35 0.005
SOD inhibition rate (%) 47.17+1.12 35.65+1.97° 43.40+1.83° <0.001
GSSG (nmol/g) 111.76+8.49 198.29+12.15° 128.91+5.53" <0.001
GSH (nmol/g) 187.09+8.17 85.66+5.36" 160.29+9.31° <0.001
GSSG/GSH 0.60+0.04 2.33£0.11° 0.81+0.03* <0.001
MDA (nmol/g prot) 89.3449.26 556.50+21.45° 194.23+12.00" <0.001

*P<0.05 vs Control group; "P<0.05 vs NEC group.
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