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The impacts of galangin on gut microbiota and intestinal mucosal barrier in rats with acute pancreatitis by
adjusting SIRT1/PGC-10. pathway

MA Xin',BAI Yuxin® (1. Emergency Department » Shengjing Hospital of China Medical University » Shenyang
110000 China ;2. General Surgery » The Fourth People’s Hospital of Shenyang) *

Objective To discuss the impacts of galangin (Gal) on gut microbiota and intestinal mucosal barrier in rats
with acute pancreatitis (AP) by adjusting slient information regulator 1/peroxisome proliferator activated receptor gamma
co activator factor-1 alpha (SIRT1/PGC-1a) pathway. Methods An AP rat model was established, and the rats were
separated into control group (NC group) , AP group,low, medium,and high dose galangin groups (Gal-L. group,Gal-M,
Gal-H group) »and Gal-H=+SIRT]1 inhibitor group (Gal-H+ EX527 group). ELISA method was used to measure serum
amylase, tumor necrosis factor-a (TNF-qa) , interleukin-18 (IL-1B) , diamine oxidase (DAO), endotoxin (ET) levels, and
ileal tissue superoxide dismutase (SOD), glutathione peroxidase (GSH-Px), and malondialdehyde ( MDA) levels.
Hematoxylin-eosin ( HE) staining was used to observe pathological changes in the ileum and pancreas tissues.
Immunofluorescence was used to detect the occludin and ZO-1 in ileal tissue. Western blot was used to detect the SIRT1,
PGC-la,and NF-E2-related factor 1 (NRF1) proteins in ileal tissue.  Results Compared with the NC group, the AP
group showed pathological damage to the ileum and pancreas tissues, with higher pathological score, Escherichia coli
level, serum amylase, TNF-o, IL-18, DAO, ET levels, and ileum tissue MDA, and lower Bifidobacterium and
Lactobacillus levels,ileum tissue SOD, GSH-Px levels, Occludin, ZO-1,SIRT1,PGC-1a,and NRF1 expression levels (P <C
0.05). Compared with the AP group, the Gal-LL group, Gal-M group, and Gal-H group showed reduced pathological
damage to the ileum and pancreatic tissues, with lower pathological score, E. coli level, serum amylase, TNF-a, IL-18,

DAO.ET levels,and ileum tissue MDA level, and higher Bifidobacterium and Lactobacillus levels,ileum tissue SOD,
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GSH-Px levels, Occludin, ZO-1, SIRT1, PGC-1q, and NRF1 expression levels (P <(0. 05). EX527 could attenuate the

therapeutic effect of high-dose Gal on AP rats (P<C0. 05).

Conclusion Galangin may regulate gut microbiota dysbiosis

and improve intestinal mucosal barrier damage in AP rats by activating the SIRT1/PGC-1« pathway.

[Keywords]) galangin; slient information regulator 1/peroxisome proliferator activated receptor gamma co activator

factor-1 alpha pathway;acute pancreatitis;gut microbiota;intestinal mucosal barrier
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Table 1 Comparison of serum amylase, TNF-o, IL-1p,
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v Ve TNF 11 DAO ET

B (U/1) (pg/mL) (pg/mL) (U/L) (ng/mL)
NC4 836.38£7.56 35424457 24524265 1L32E1.62 2.49£0.65
AP# 5328,621£241,38" 125.6449.67" 92.4248,13"  45.681+4.63"  24.32£2.57"
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GeFHAEXS2T4 326345413024 72.4546.81°  62.3246.25°  26.7242.8° 15,3131

1 P<C0, 05 vs NC 415 P<0. 05 vs AP 413 P<C0, 05 vs Gal-L 41; P<C0. 05 vs GalM 415 P<0. 03
vs GaF-H 4, F&R .

*2 HAMDBALR SOD.GSH-Px MDA kK F L5 (n=10)
Table 2 Comparison of SOD,GSH-Px,and MDA levels
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Iy SOD(U/mg) GSH-Px(U/mg) MDA (nmol/mg)
NC 41 85.2148.78 124.63+10. 23 1.2340.25
AP 41 25,4242, 38" 385244, 23" 6.73+0.75°
Gal-L 4 42,3544, 21" 53.644£5.67" 5.034£0. 56"
Gal-M 41 59,3645, 34"  78.4747.58™ 3,420, 48"
Gal-H 4 76.26+7.35"  103.2749.25"¢  2,12+0. 23"
Gal-HH+EX527 4 48.61+5. 24° 75.3247.81° 3.6540.39°
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Fig. 1 Pathological changes in ileum tissue of rats in each group
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Table 3 Comparison of pathological scores of rats among
different groups
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Fig. 2 Pathological changes in pancreatic tissue of rats in each group

4 Gal 3 & AHXREKHE Occludin, ZO-1 K% 5
i

7 i 2H 2 Occludin PHME T A B 400008, 20-1
FIvE R IR B Ll @O0 & Eatr R, 5 NC 4t
B, AP 4 220 Occludin, ZO-1 35 K F- AL (P
<0.05) ;5 AP 4 L% ,Gal-L 4 .Gal-M #f .Gal-H 4
Occludin,ZO-1 235 7K - B 25 ¥y 7 & 15 fn i 7+ & (P
<0. 05); 5 Gal-H 4 It &, Gal-H + EX527 41
Occludin,ZO-1 ik KPR (P <<0.05), W& 3.4
Mk 4,

% 4 £4 Occludin,ZO-1 FRiE LB (n=10)
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Gal-L 4 0.2740.03" 0.3870. 04"
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Gal-H 41 0.57240. 05" 0.7240. 07"
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Fig. 3 Immunofluorescence detection of Occludin expression
in ileal tissue
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Table 5 Comparison of gut microbiota of rats among
different groups

o PN T XU FF FLER T 1A
(lg CFU/g) (lg CFU/g) (lg CFU/g)
NC 41 6.124£0.54  11.3240.81  10.8740.76
AP 4 12.7341.28"  5.64+0. 37" 5.034-0. 42°
Gal-L 41 9.5440.76"  6.83+0.63" 6.244-0.51"
Gal-M 4 7.8340.65™  8.1540.72"  7.5240.65"
Gal-H 241 6.54+0.52"¢ 10.2340.93" 9, 3340.81"
Gal-H+EX527 41 8.2140.64°  7.6540. 74° 6.924-0.58°
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Fig. 4 Immunofluorescence detection of ZO-1 expression in ileal tissue
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Table 6 Comparison of SIRT1,PGC-1 « and NRF1 protein
expression among different groups

Iy SIRT1 PGC-la NRF1
NC 41 1.32240.12 0.9520. 10 1.0740.11
AP 4 0.3340.04"  0.2140.03" 0.4140. 04"
Gal-L 4 0.5440.06" 0.4240. 04" 0.58=0. 06"
Gal-M 4 0.7740.08" 0.6340.06"  0.7540.07"
Gal-H 41 1.044:0.13"¢ 0.8140.08™¢ 0.9340. 09"
Gal-H+EX527 4 0.6840.07°  0.57240.06° 0.6140.06°
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