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Synbiotics of probiotic-loaded inulin gels for prevention and
treatment of radiation enteritis
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(1. School of Pharmacy, Guangdong Pharmaceutical University, Guangzhou 510006, China; 2. Academy of Military
Medical Sciences, Academy of Military Sciences, Beijing 100850, China)

Abstract: Radiation enteritis (RE) is the most common complication during radiotherapy, although safe and
effective drugs for the treatment of RE are deficient. Probiotics have been demonstrated to own antiradiation
function. Synbiotics are composed of probiotics and prebiotics, which enhance the ability of probiotics. Here,
inulin gel (IG) that own the ability to resist gastric acid and retain in the colon were used to load three types of
probiotics, including Bacillus cereus (BC), Bacillus licheniformis (BL), and Lactobacillus reuteri (LR), respectively.
The RE pharmacodynamic studies of them were conducted. The probiotics were embedded in the IG by scanning
electron microscopy and confocal laser scanning microscopy. IG promoted the growth of probiotics compared to
probiotics alone. Animal experiments were approved by the Ethics Committee of the Academy of Military Medical
Sciences and the experiments were conducted in accordance with relevant guidelines and regulations (No. IACUC-
DWZX-2024-P510). Mice experienced the whole abdominal irradiation of 13 Gy y rays to form RE models.
Compared to correspondingly probiotics alone, all probiotic-loaded IG synbiotics had the better prevention and
treatment efficiencies in repairing the intestinal barriers, improving the structure of crypts, oxidative stress,
inflammation, and imbalanced gut microbiota and promoting the recovery of intestinal villus, where the Bacillus
cereus-loaded IG was the best. This study provides a novel therapeutic for the prevention and treatment of RE.
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Figure 1 Appearance, SEM, CLSM, and 3D CLSM of IG and BLIG. Red arrows indicate probiotics. IG: Inulin gel; BLIG: Bacillus lichen-

iformis-loaded inulin gel; SEM: Scanning electron microscope; CLSM: Confocal laser scanning microscopy
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Figure 3 Treatment of radiation enteritis (RE) with different synbiotics. A: Body weight. n =3, x+s. "P<0.01, P < 0.001 vs Model; B:

Small intestine length of RE mice; C: Colon length of RE mice; D: The appearance of small intestine and colon. n = 4, x £ 5. "P < 0.05,

P <0.01, P < 0.001. LR: Lactobacillus reuteri; LRIG: Lactobacillus reuteri-loaded inulin gel; BC: Bacillus cereus; BCIG: Bacillus

cereus-loaded inulin gel; ns: No significance
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Figure 4 H&E, Ki67, Occludin, and ZO-1 staining of small intes-
tine tissues and H&E staining of colon tissues. H&E: Hematoxylin

and Eosin
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Figure 5 Treatment of different synbiotics for intestine tissue
injury. A: Villus length of small intestines. B: Crypts numbers of

small intestines. n=3,x+s. "P<0.01, P <0.001
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Figure 6

Improvement of oxidative stress and inflammatory response for the treatment of different synbiotics. A: MDA levels of small

intestines; B: T-AOC levels of small intestines; C: IL-6 levels of small intestines; D: TNF-«a levels of small intestines; E: IL-10 levels of

small intestines. n =4, x+s. "P<0.05, "P<0.01, ""P < 0.001. T-AOC: Total antioxidant capacity; MDA: Malonaldehyde; IL-6: Interleukin-6;

TNF-a: Tumor necrosis factor-a; IL-10: Interleukin-10
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Figure 7 Analysis of gut microbiota. A: Chaol index; B: Simpson index; C: Shannon index; D: Principal component analysis; E: Relative

abundance in Phylum level; F: Relative abundance of Proteobacteria; G: Relative abundance in Family level; Relative abundance of Lachno-

spiraceae (H), Lactobacillaceae (I), and Bifidobacterium (J). n=3,x+s. "P<0.05, "P<0.01,
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