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Experimental study on improvement of bacterial enteritis and regulation of
intestinal flora in mice by punicalagin

HUANG Shu-yun, XU Ping, HONG Zong-yuan, ZHONG Shu-zhi
Department of Histology and Embryology, Wannan Medical College, Wuhu 241002, China

Abstract: Objective To study the improvement effect of punicalagin on bacterial enteritis and its influence on intestinal flora.
Methods Forty-five BALB/c mice were ig pathogenic Escherichia coli O1o01 to establish a bacterial enteritis model, and were given
punicalagin or cefixime for 7 d of intervention. During the administration, signs of mice in each group were observed, daily disease
activity index (DAI) and body weight change rate were calculated; Intestinal tissue and intestinal contents were collected after
administration, and hematoxylin-eosin (HE) staining was used to observe the pathological changes of intestinal tissue in mice;
Expressions of tight junction protein zonula occludens-1 (ZO-1) and Occludin in small intestine were detected by
immunohistochemistry; Activity of myeloperoxidase (MPO) in intestinal tissue of mice was measured; Inflammation related factors
nucleotide binding oligomerization domain 2 (NOD2), nuclear factor-kB p65 (NF-«xB p65), tumor necrosis factor-a (TNF-a) and
interleukin-6 (/L-6) mRNA expressions in intestinal were detected by qRT-PCR; Lipopolysaccharide (LPS), TNF-a, IL-6 levels in
serum were determined by ELISA; Diversity and abundance of intestinal flora in mice were detected by 16S rDNA high throughput

sequencing. Results Compared with model group, DAI score of mice in punicalagin group was significantly decreased (P < 0.01);
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Congestion and edema of small intestinal mucosa were significantly alleviated; Expressions of small intestinal epithelial tight junction
associated proteins ZO-1 and Occludin were significantly increased (P < 0.01); MPO activity in intestinal wall was significantly
reduced (P < 0.01); NOD2, NF-kB p65, TNF-o and IL-6 mRNA expressions in intestinal wall were decreased significantly (P < 0.01);
LPS, TNF-a and IL-6 levels in serum were significantly decreased (P < 0.01); Relative abundances of Firmicutes, Lachnospiraceae
and Clostridiales-unclassified were significantly increased (P < 0.01), relative abundances of Proteobacteria, Bacteroidetes,
Muribaculaceae and Desulfovibrionaceae were significantly decreased (P < 0.05, 0.01). Conclusion Punicalagin can improve

enteritis induced by pathogenic E. coli O1o1, reduce the inflammatory response of mouse intestinal wall, and protect the intestinal

mucosal barrier, and its mechanism may be related to the regulation of intestinal flora.
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BAIEEAR QRIS AR R E R A IR AFD.,
2 Rk
2.1 FEEIRBIMEN . DHERED

FUR IR O01 FEIBAR IR 3 775
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Table 1 DAI scoring criteria
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Score of fecal character score is based on watery stool that adheres to
anus as loose stool, mushy watery stool that does not adhere to anus is

semi-loose stool, and formed stool is normal stool
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Table 2 Primer sequences

A Rl (5-3) 7 *ﬁ’f”z/
P-actin F: CTGTCAG TCGCGTCCACCCG 155
R: ACATGCCGGAGCCGTTGTCGAC
NOD2 F: CCTGGTACGTGCCCAAAGTAG 104
R: GCCAAGTAGAAAGCGCAAA
NF-kB p65 F: TGCGATTCCGCTATAAATGCG 178
R: ACAAGTTCATGTGGATGAGGC
TNF-o F: CAGCCTCTTCTCCTTCCTGA 104
R: GGAAGACCCCTCCCAGATAGA
IL-6 F: GGCCCTTGCTTTCTCTTCG 90

R: ATAATAAAGTTTTGATTATGT

2.7 ELISA ZE#&NMmE LPS. IL-6 #1 TNF-o 7K
B3 B B L7, 4% ELISA 877 & B 54600 1fn
& LPS. IL-6 f TNF-o 7KF
2.8 MHEEARSHINE
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M. FREFEEPRAFE S DNA, A 10 ng 1
DNA #H, 5 16S rDNA V3~4 XJF5,
Barcode {145 5 #0317 PCR 9734 . A TruSeq DNA
PCR-Free Sample Preparation Kit % 7 171 & 14T 3C
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Fig.1 Effect of punicalagin on body weight change rate (A) and DAI score (B) of mice with bacterial enteritis (X + s, n =15)
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Fig. 2 Effect of punicalagin on MPO activity in intestinal

wall of mice with bacterial enteritis (X £ s, n =15)
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mRNA FX R &
IS
1

NOD2 NF-kB p65

3 RAEBEMNMEMHRDREEREE T mRNA RIEAPEM (X+£s,n=15)
Table 3 Effect of punicalagin on inflammatory factor mRNA expressions in intestinal wall of mice with bacterial enteritis
(Xts,n=15)

-t
= B
= LT
= AR

TNF-a IL-6

%3 RABENEREERR/NRME LPS. IL-6 1 TNF-o KFEHFN (X £s,n=15)
Table 3 Effect of punicalagin on LPS, IL-6 and TNF-a levels in serum of mice with bacterial enteritis (X £ s, n =15)

A5 Fill&E/(mg-kg™) LPS/(EU-mL™") IL-6/(pg'mL™") TNF-0/(pg-mL ")
X HE — 0.08+0.15 8.6+1.6 2.8+0.3
it — 5.95+0.22" 29.7+2.6" 10.6+2.4"
kA5 fim 3 2.62+0.12* 202+2.2% 58+1.2"
TR 25 1.85+0.16™ 1524+1.3* 42+40.6"

HXEA LR P<0.05 #P<0.01; SEAHLLE: "P<0.05 "P<001, K4IH
#P<0.05 #P<0.01 vs control group; “P <0.05 P <0.01 vs model group, same as table 4

iR

TR

B4 RABEMNBEEBRNEDEHEFREZLHFNE HE, X150)

Fig. 4 Effect of punicalagin on pathological changes in small intestinal wall of mice with bacterial enteritis (HE, x 150)

Y, NHBEHGREFN, bR SR
L R b, MEAYZH /N R RE T LB B, 4R
BEEMRG, HPIREL, HAEANRRERBE; 2
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'EEZERE H Occludin., ZO-1 £ R 2H
Mz AV R R Ry, R EERIAAE b A
AT To0ot B 5, K R i e 1 e e R A
o e A gl (| 5) R, Bt Occludin.
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H R R E AREEENZ (P<0.0D).
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#1H 667 4~ OTUs, UK 6-A. Shannon F&#45 R 3%
B, SxHEZAR L, RN R 2 R B %
ik (P<0.05); HHEMAMIL, SH2H/NRIEH
ZREMERETE (P<0.05), WH 6-B. TR
(principal coordinate analysis, PCoA) £ EHH, 4
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Fig. 5 Effect of punicalagin on tight junction protein expressions in small intestine wall of mice with bacterial enteritis

(immunohistochemical, x 200)
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Fig. 6 Venn diagram of OTUs (A), Shannon index (B) and PCoA analysis (C) in each group
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Fig. 7 Species composition heat map (A, B) and column stacking map (C, D) of intestinal content flora in mice at phylum and

family levels

F4 ROAWBENERMRE) RBEREENEENIE (X£s,n=3)

Table 4 Effect of punicalagin on relative abundance of intestinal flora of mice with bacterial enteritis (X £ s, n =3)

] &/ AR %

- (mgkg) JEEERIT  BIAFHET] ZEHEIT] Muribaculaceae FEIZHE AL Clostridiales_unclassified  JitRak i Fl
oyt — 39.94+22 49.0£18 521406 38.1+19 20.6+1.2 5.81+0.6 5.0+04
FEAY — 29.2+5.2% 474461 17.1+3.6%  426+20% 11.6+2.8" 2.9+0.8* 15.04+2.3%
AR 25 78.8+4.1™ 16.0+4.0" 21+1.1" 121432  455+4.1" 147427 2.0+0.3"
D i 3 63.3+4.2™ 288422 27+0.2" 21.3+3.9" 37.7+35" 11.6+1.9™ 25+02"
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