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Protection effect of Lactobacillus rhamnosus GG supplied in early life on intestinal barrier in offspring
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[ Abstract] Objective To investigate the effects of Lactobacillus rhamnosus GG (LGG) colonization in
early life on intestinal barrier and intestinal development in offspring mice and its possible mechanism. Meth-
ods Six C57BL/6 pregnant mice with the same conception time of 6 weeks were selected and randomly di-
vided into experiment group given 10° cfu/ml LGG live bacteria and control group given LGG inactivated bacte-
ria by gavage from the 18" day of pregnancy until natural birth. The progeny mice in the two groups were con-

tinued to be gavaged with 107 c¢fu/ml of LGG live bacteria or LGG inactivated bacteria on days 1-5 of birth.
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The body weight changes of 3 week’progeny mice were recorded. The colonization of LGG bacteria in offspring
mice was detected at 2" and 3" weeks. The mRNA of intestinal proinflammatory cytokines and tight junction
molecules were evaluated by real-time PCR method. HE , immunohistochemistry, immunofluorescence staining and
enzyme-linked immunosorbent assay were used to evaluate the intestinal barrier of 3-week old off spring mice.
Results Compared with the control group, the progeny mice of the experiment group showed no significant
difference in body weight at the first week, and the body weight increased at the second week and the third
week [2" week: (3.790+0.240) guvs. (4.326+0.140) g, 1=3.707, P=0.006; 3" week: (7.295+
0.326) gwvs. (8.040+0.370) g, t=3.130, P=0.011]. LGG colonization can be detected only in the feces
of progeny mice in the experiment group. Intestinal colonization can promote the growth of small intestine villi
and colon crypt depth [jejunum: (320.000+22.514) pm vs. (265.100+15.611) pm, ¢=8.258, P<
0.001; ileum: (150.500+13.099) pm vs. (111.000+£11.308) pm, t=9.958, P<0.001; colon:
(295.000+15.209) wm vs. (233.100+6.678) pm, t=9.129, P<0.001]. Compared with the control
group, the number of goblet cells in the colonic crypt of the experiment group increased (11.62+0.780 vs.
35.24 +1.370, t=15.000, P<0.001), and the relative mRNA expression levels of pro-inflammatory factors
as IFN-y (1.280+0. 232 vs. 0.512+0.206, 1=4.970, P=0.001), IL-6 (1.364+0.271 vs. 0.941+0. 215,
1=2.452, P=0.040), IL-10 (1.341+0.320 vs. 0.744+0.294, 1=2.762, P=0.025) and TNF-a (3.702+
0. 150 vs. 2.581+0.500, t=2.553, P=0.034) in the experiment group decreased; the expression levels of
the intimate tight junction molecules ( Claudin3) (1.283+0. 152 vs. 1.881+0. 172, t=4.932, P=0.001)
and the atresia protein molecule ( Occludin) ( 1. 164+0. 342 vs. 0. 812+0. 224, =3.67, P=0.016) signifi-
cantly increased. Conclusion Early life LGG colonization protects the intestinal barrier by inhibiting low-

grade intestinal inflammation. This study will lay the experimental foundation for the supplementation of probi-

otics in early life so as to prevent intestinal diseases.

[ Key words] Early life; Lactobacillus rhamnosus GG; Low-grade inflammation; Intestinal barrier
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Fig 2 Body weight and ileocecal, liver and spleen weight of 3-week old mice
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Fig 3 Intestinal development of 3-week old mice ( Hematoxylin and Eosin staining, %200)
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Fig 4 Expression of inflammatory cytokines in intestinal tissues of offspring of 3-week old mice
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Fig 5 Number of intestinal goblet cells and relative expression of tight junction molecules in 3-week old mice
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