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Fig.2 Effects of PPDF supplementation on the function and pathology of liver in mice

23 SHMERBR|FESEYIHMRELRENXm
W TS 2 2 S o A AR ) B AR A L 56 18 SR X
/INBRHEAT F1 R A 44 0 i ot U5 (OGTT) , 25 A an &l
3 R, 5 CON 4LAHEe , HFD £H /)N B b i 5
H L, MOBEIh 2T AR N T 71.76% (P<0.05), 5
HFD 4H [t #¢ , HFD+PPDF £H/)s B B il £ °F 1 2
[ A 22.08% (P<0.05),CON 5 PPDF 4 2 [a] G &
F 25 (P>0.05), % W PPDF 1l i3 & g ik &5
S0/ BRUBE T 32 5, D2 F AR R LA AR
24 sHMERER|AXSEYXIRMLBEREK
B TR R
wE 4 frR, 5 CON 4 e, HFD 21/ Uil

i SOD 1 GSH-Px i 77 & #F# A% (P<0.05),MDA
KAV 582 T R (P<0.05) , R S IR K & 91k T /)
SR N S AR 3R 0 . 5 HFD 4146 H , HFD+PPDF
44 SOD FI GSH -Px 4T & 1k g 15 7 73 %l 7+ =
43 .12% M 36.66% (P<0.05) , MDA & & T [
22.97% (P<0.05), W PPDF RE W% 3% 5 AL ik /N B
N PLEALRE J1, 1E4h,PPDF 5 CON # Lt ,SOD
F1 GSH-Px #1404 B 05 P 43 51 7+ & 16.02% Fil
5.69% (P<0.05) , i MDA & 4 F [% 13.78% (P<
0.05), W] PPDF *f1E #1550 T /N R B9t &L fig
T AT R A



5524 4 A5 8 W

B0 % B B RE R A Y R A 0 18 TR AR LR R ) RIS AR R AT AT

229
-~ CON
= PPDF S
= #
30 -~ HFD =z B *
—~ r——— 1
= -+ HFD+PPDF v | P
3 K2 '
g E oo A
M é }L 2 = 40F
23 I ° adt w
# 3 =T E ® mpgum 4 YAy
o [ ] v
=5 g o E 20p ‘{'3 'ﬁ_
3 == .
=} 5}
= o " " o o _g 0 1 1 1 1
"0 30 60 90 120 : CON PPDF HFD HFD+PPDF
. o 20
s} ] = EEpill|
Time/min Group
(a) i B &2 3055 (OGTT) (b) Ak i 28T W AR (AUC)
3 PPDF /B O AR 7 % #E it 2 Y %2 i
Fig.3 Effects of PPDF on oral glucose tolerance in mice
" #
L
150p # H‘E ) S — = or .
— A
22— £3 x E !
22| e =
S o (= -0 * N Z = — w2 * S
=2 o3850 N IE 2 ao00f Rac sl og—e
Q= T e E 5; 200 Z 3 =
ES o >
5&2 N 1 1 1 L ?é 8 0 1 ' 1 1 2 0 L 1 1 1
Vo op e & C=—CON PPDF _ HFD HFD‘PEDF CON  PPDF  HFD HFD+PPDF
2153 215 215
Group Group Group
(a) B AL 5 AL i (b) 4% W H R 46 1 o (e)N T

B 4 PPDF /MR INEH EL 8 B FE
Fig4 Effects of PPDF on serum antioxidant capability in mice

25 ZHMERRAUESAYI/NREHEEHN
A
251 ZHHEEGHEE SV /NS ML
FEPERI R SR AL OTU A9 AR U A & 1
BLANE 5a PR 4 AR S R 3T OTU 20 H b 175
A, Hid JCON 49 OTU &%k 321 4, 554 O-
TU %t H 13 1~;PPDF 419 OTU 244k 403 4>, F
A OTU ¥ H 61 4~ ;HFD 41y OTU &%k 274
A, ¥9A OTU 0 H 10 4>, ¥4 & Ak ; HFD+PPDF
41 OTU &40k 389 4>, 47 OTU £ H Hy 54 4~
FER R B REAL T /N 8 R R 2R, T CIRAE
AEFFREA JE R 1 EME LR A PPDF, #38 n
T OTU %t H R Z M S5EEA4%E S NEA
HOm T /N B B UE R R

Ty B ZREVE BT S A Sh TR L4 4l
ZREGHE XS, FHREHE EER (P=

0.01,r =0.7342), o ZFEE3 BT 45 R AN El 5S¢ .5d
FER 44 ) R B ARDEHES i PPDF 5, #4758 12
FHEIN I E T HE Ace $8205 Chaol 8% (P<0.05),
PR S YA EEEREML, o ZHEMR £
FEVE ARG 3% T, R W PPDF o] 3 i 1A g 18 A
T 22 W 1 B B T 2 BB R 4 L A IR Bk VR

252 ZWSREEAY4EE S WX/ NREE B
&SR A 6 FiR , 7ET 1KV HFD 3
Y EEER T F R, EE/KF L5 CON 41
Fe, m Rk B E B T FLAT B &8 (Lactobacil-
lus) B WA K # B (Romboutsia) .Clostridium_sen-
su_stricto_1 T J& 1 P} 7 3¢ I & J& (Erysipelato-
clostridium ) X & (P<0.05), 5 HFD 4 b %¢,
HFD+PPDF 2H i 2 FEAIK 173X 4 /> B1 Ja 14 A X 4 B2
(P<0.05, &l 6¢~6f) , 1Ak, 41 57 5 [ R & (Blautia)
) AF 6 = B Al 35 B AR (P<0.05, I 6h) ., o5 — 7



R ),
230 R il 2024 4E55 8 1]
PCoA on OTU level
R=0.7342, P=0.001000
.
04 .
| ]
.
0.2 .
;\3 o ey e
o
) [ ]
= < 0af E
c g :
e =~ 04 .
W g .
E § 10 0.6 =
o o o " " i . "
= CON PPDF HFD HFD+PPDF -0.4 -0.2 0.0 0.2 0.4
E 215 PC1(30.83%)
Group b)PCoA [l
(a)F B (b)PCo
4001 400
* * * *
| — | — | —|
9 300 300F r 1
[} ><
< 2 Bl
= <
S =
100f O 100F
ﬁ L 1 1 n 1 1 L 1
CON PPDF HFD HFD+PPDF CON PPDF HFD HFD+PPDF
21531 2157
Group Group
(¢)Ace F5 %L ) (d)Chaol F5 %%
L * P<0.05,

i, 5 CON ZHAH L, HFD 21 /)N B45 g P9 SUE: #T
J& (Bifidobacterium) #8%F 3 & . 3 B AL (P<0.05) ,
1Ml HFD+PPDF 20 XU #T 5 @ AH X 3 3 8 3% T 5

0.8

0.6

0.4

AHX

Relative abundance

0.2

0.0

E 5 PPDF x/NR&E S HFERRMm
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Fig.6 Effects of PPDF on relative abundance of colonic microbiota at the phylum and genus levels in mice
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Fig.7 Correlation analysis between gut microbiota and metabolic indicators
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Effects of Cereal Polyphenols and Dietary Fibers on Alleviating Obesity

by Regulating Gut Microbiota in Mice
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Objective: To investigate the effect of cereal polyphenols

(ferulic acid and caffeic acid) and dietary fiber

(arabinoxylan and B-glucan) complexes in influencing high—fat diet—induced obesity in mice. Methods: Forty—eight male

C57BL/6] mice were randomly divided into a control group (CON), a cereal polyphenol and dietary fiber complex group
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(PPDF), a high—fat chow group (HFD), and a high—fat chow plus complex group (HFD+PPDF), and after 18 weeks of
ad libitum food intake, the effects of PPDF on obese mice were evaluated based on haematological biochemical and
histopathological indices, and the effects of PPDF were analyzed by high—throughput sequencing technology to analyse the
changes in colonic flora composition. Results: Compared with the HFD group, mice in the HFD+PPDF group showed
significant reductions in body mass increase, liver index, serum alanine transaminase (ALT) and malondialdehyde (MDA)
levels by 13.7%, 12.6%, 35.5%, and 23.0%, respectively; and a significant increase in superoxide dismutase (SOD)
and glutathione peroxidase (GSH-Px) activities by 43.1%, 36.7%, respectively; and glucose tolerance abnormality was
significantly improved. PPDF increased the diversity of the gut microbiota of mice on high—fat diet, in which the Ace in-
dex and Chaol index were significantly increased by 30.1% and 30.9%, respectively; and the abundance of Bifidobac-
terium, Roseburia and Lachnospiraceae_NK4A 136_group were significantly increased by 76.6%, 76.6%, 1727.5%, 315.5%
and 315.6% , respectively; while the abundance of Lactobacillus, Romboutsia, Erysipelatoclostridium, Clostridium_sen-
su_stricto_1, and Blautia were significantly reduced by 68.5%, 90.2%, 61.4%, 75.2%, and 95.6%, respectively. Corre-
lation analysis showed that Bifidobacterium and Akkermansia were significantly negatively correlated with increased body
mass, liver index and abnormal glucose tolerance, and significantly positively correlated with antioxidant activity; whereas
Lactobacillus, Romboutsia, Erysipelatoclostridium, Clostridium_sensu_stricto_1 and Blautia were inversely correlated with
it. Conclusion: PPDF may improve glucose metabolism disorders and prevent obesity by increasing the diversity of gut
microbiota and the abundance of beneficial bacteria in mice.
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