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Experimental study of protective effect of sodium butyrate on intestinal injury
induced by radiation
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Abstract: Objective To establish radiation-induced intestinal injury rat model and study the protective effect of sodium butyrate on
intestinal injury. Methods Totally 90 adult SPF SD rats were divided into control group, model group, and sodium butyrate group,
with 30 rats in each group. Except for the control group, the model rats were exposed to 6MV high energy X-ray localization
irradiation from abdomen to sternal xiphoid process and pubic symphysis. The rest parts were shielded with 5 cm thick lead brick,
single irradiation, and the total absorbed dose was 10 Gy. SD rats in the sodium butyrate group were ig administrated with sodium
butyrate (40 mg/kg, once daily) for 3 d. The control group and model group were given normal saline. The intestinal mucosal blood
flow was detected by Doppler blood flow meter. The intestinal mucosal vascular permeability was detected by FITC labeled dextran.
DAO and NO in peripheral blood were detected by ELISA analysis. Intestinal mucosal tissue sections were treated with HE staining,
and the villus height and mucosal thickness of intestinal mucosa were measured under microscope. Results The success rate of
modeling in sodium butyrate group was 83.3%, which was significantly lower than that of 100% in model group (P < 0.05). In the
model and intervention group, the intestinal mucosal blood flow, villous height and thickness of mucous membrane were
significantly lower than that in control group (£ < 0.05 or 0.01), but the intestinal mucosal blood flow, villus height and the thickness
of the mucosa in intervention group were significantly higher than that in model group (P < 0.05). In the model and intervention
group, the dextran, DAO, and NO were significantly higher than that in control group (P < 0.05), but the dextran, DAO, and NO in
intervention group were significantly lower than that in model group (P <0.05). Conclusion Sodium butyrate can increase the intestinal
mucosal blood flow, reduce the expression of NO, and protect intestinal mucosa in rats with intestinal injury induced by radiation.
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Table 1 Comparison of intestinal mucosal blood flow, and dextran level, and plasma DAO and intestinal tissue NO level

Hu FE/(mg-kg D wH MREMBPU  HIEHE/ (ug-mL D DAO/(U-L™) NO/(pg-mL™")
i HE — 30 114.26+£23.41 3.52+0.74 22.1443.62 4.3440.82
A — 30 61.24+12.35" 5.71+1.13" 68.31+£17.42" 15.264+3.22"
TR 40 25 84.12+15.43" 4.36+0.82" 46.83+9.15™ 10.13+2.41"
ExtiEA L P<<0.05 "P<<0.01; SR HL#:"P<<0.05
“P<0.05"P<0.01 vs control group; “P< 0.05 vs model group
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Fig. 1 Morphological observation of intestinal mucosa in rats (x100)
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Table 2 Comparison of mucosal height and mucosal thickness

A5 il &/(mg-kg ") n/ R 9% = B /um ZIE JEL B /um

X HE — 30 284.36+31.53 475.26+38.14

Y — 30 106.25+14.83" 242.54+18.52™
TR 40 25 157.34+26.38" 323.07+30.62"

SxtHRAL R " P<0.01; SR AL :*P<<0.01

P <0.01 vs control group; *P < 0.01 vs model group
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