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[ ABSTRACT] Objective: To investigate the protective effects of three Polyphenolic compounds on intestinal microbial communities
in mice exposed intermittent plateau hypoxia. Methods: In this study, 60 healthy male Balb/c mice were randomly divided into plain
control group, plateau control group, primary anthocyanin intervention group, quercetin intervention group and resveratrol intervention
group, 12 mice in each group. Primary anthocyanin, quercetin and resveratrol were administrated by gavage at the doses of 50, 100
and 20 mg/kg in pharmacological intervention group, respectively. After exposure of the mice to simulation plateau-condition for 30
days, the serum samples were collected for DAO testing, sterile feces were collected in mice, and the diversity and genus level of the
mouse gut bacteria were detected by using 16S rRNA technology. Ileum tissue was fixed and stained with HE. Results: HE staining
showed that the plateau control group had significant damage to the intestinal tissue structure compared to the plain control group, and
the serum DAO concentration was increased ( P<0.05) , but there was no statistical difference in the abundance and diversity of intesti-
nal flora species. Contrast to simulated intermittent plateau hypoxia group, the structure of the intestine tissue and the level of DAO in
the quercetin intervention group and resveratrol intervention group were improved( P<0.05) , the abundance and « diversity of the in-
testinal flora were decreased, the relative abundance of Bacteroidetes was reduced ( P<0.05) , and the Firmicutes was increased. Con-
comitantly, significant decreases in relative abundance were observed for Corynebacterium glutamicum and Lactobacillus reuteri ( P<
0.05). Conclusion: Quercetin and resveratrol showed some degree of protection to mice intestinal microbial communities, and in-
creased the diversity and the abundance of the dominant flora and inhibited the growth of conditional pathogenic bacteria.
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Fig. 1 Representative images of ileum tissues stained by HE

(x400)
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Fig. 2 Effects of three kinds of Polyphenolic compounds on di-
versity and richness of the gut microbiota after plateau ex-
posure in mice (n=12)

A: Observed richness at OTU level (number of OTUs) ;
B: Box plots of a diversity of intestinal flora; C: The beta
diversity of gut microbiota in mice analyzed by PCoA
“P<0.05 vs control; *P<0.05 vs hypoxia

2.3.2 M pAmAr R T WE 3 PR, &4/

SR 18 TR B 3R B DL AT B ( Bacteroidetes ) A5 BE TR

(Firmicutes ) FiFf0 £, 5 Control 41, Hypoxia

AT AXT B i 60. 10% [ 3] 55.55% (P>

0.05) , JEERETR AR - B2 TC U] A8 1k, Ak, Que 4

5 Control 2H L FTF B #H XF 3= B B AR (33. 43% ws

60.10% , P<0.05) , 2 14 ( Actinobacteria ) A X} 7

BEFFRE (12.65% vs 1.35% , P<0.05), Res 4%

Control 21 #LFF T A XF = EEREAL, & W F =, 5

Hypoxia AL, 2848 PC Que . Res T i), Que 4H

PR B A 2 B 55, 55% AR 3] 33. 43% (P<

0.05), JEBE B 1 31. 93% Tt % 45. 62% (P <

0.05), £k Wi i 3. 45% T+ F 12. 65% (P <

0.05) ; PC ALX B REAHXT F R AL
k4 Fi7R 5 Control 4AH HE , Hypoxia AR

TP PR AT B ( Corynebacterium glutamicum ) , ik < Bk

A ( Aerococcus urinaeequ ) FHXT 3= FE#R A BT hn, {2

EZRIHEITEE L, HEFH (Lactobacillus muri-

nus)  F P CFLATH ( Lactobacillus reuteri) AHXT 3

T ek AE . A, Que TTG , 5 Control ZHAH L,

B ATREIRAT I | 2 P I FLAT B 32 B2 % 5 Res

FHiJE , 5 Control AL, F P RFLAT I | BRFLAT B

X F= B A . 5 Hypoxia 41 AH [t 484

PC .Que .Res 1T, Que 414 Z FREIRFF 1 | FLFL

FEERARRT S TH R (P<0.05) 5 Res 41 RUFLAT B A YT

FRETHE (P<0.05) 5 PC 4% 4% B AR X = B2 52 i 458

11

R (P>0.05),

80 5
0
«

3

g
5

Firmicute(%)
g &5 2
I
HE—

T
—{T—=
G I—-—|
Actinobacteriot(%)
= 5 8
Hl—
HITH
HE—-
Campilobacterota(%)

4
I VIR
& & L F

§ o

& o F& S
s o o

Fig. 3  Effects of three kinds of Polyphenolic compounds on

%
°

relative abundance at the phylum level for each group of
mice after plateau exposure (n=12)
A . Relative abundance of gut bacterial taxa at the phylum-

level; B-E: The relativecontent of Bacteroidetes, Firmi-

cutes, Actinobacteria and Campilobacterota in phylum lev-
el
*P<0.05 vs control; *P<0.05 vs hypoxia
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Fig. 4 &Effects of three kinds of Polyphenolic compounds on

relative abundance at the genus level for each group of
mice after plateau exposure (n=12)

A . Relative abundance of gut bacterial taxa at the genus-

level; B-E: The relative content of Corynebacteriumglu-

tamicum, Lactobacillus reuteri, Lactobacillus murinus and

Aerococcus urinaeequ in genus level

*P<0.05 vs control; *P<0.05 vs hypoxia
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I T 2= Didier Tron (45 B A2 Uk pCMV-VSV-G Il
A LEER REWHEARARAF, i RT-PCR K5, PCR
1 T4 3% E0E DNA Ladder Wy H Takara 23 &, 5149 096 A%
FNSE PRI P35 A T AR TR AR A B B S8 B, Sk
1 B e TR A 8 A s AR BB A BR A A 7 Y il
% Lipofectin3000 % 1 3& [# Invitrogen 4= ¥/ 6], Kpnl . EcoRI
PR 1 N DI BRI 3 55 1= NEB 23 8], Ampicillin 1 F 32 [E Sigma
23 7], Neurobasal , DMEM |, Opti-MEM | Jifi 2F IfiL % . B27 . i il
Trypsin-EDTA Solution 17 58 R ¥ H Gibeo /A F,293T
AR FT B DHS o FTAS 5230 31547
1.2 S|¥Egit &K

8 NCBI B 2 vh R B Bdnf 5 5133 PCR 514,
T WS4 B b Kpnd F1 EcoRI BRIP4 P VI BG4 157 55,
W 5l ¥ 5 °-GTGGTACCAGCCACCATGTAAAGCGG-
TAGCCGGCTGG T i 51 ¥ 5’ -GGAATTCTCTTCCCCTTTTA-
ATGGTCAGTGTACATAC,
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