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Dihydromyricetin improves colonic mucosal barrier function in mice with

metabolism-associated fatty liver disease
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[ Abstract | Objective  To investigate the ameliorative effects of dihydromyricetin ( DHM ) on
metabolism-associated fatty liver disease (MAFLD) , and to reveal the mechanism of its regulation of intestinal
mucosal barrier function. Methods  Thirty-two male C57BL/6J mice were randomly divided into 4 groups
(n=8): CON (control diet, with 10% fat) group, HFD (high-fat diet, with 45% fat) group, HFD+DHM
(high-fat diet+0. 6% DHM) group, and DHM ( control diet+0. 6% DHM) group. All the subjects were
intervened for 12 weeks, the body weight and food consumption of mice were measured weekly. Fasting blood
glucose, glucose tolerance and intestinal permeability were tested before sacrifice. Serum levels of biochemical
indexes and lipopolysaccharide ( LPS) were detected with corresponding kits. The liver tissues were stained

with HE and oil red O staining, respectively, and the histopathological changes were observed. Moreover,
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RT-qPCR and Western blotting were used to measure the expression levels of intestinal epithelial tight junction
proteins, antimicrobial peptides and liver inflammatory factors. Flow cytometry was adopted to determine the
proportion of group 3 innate lymphoid cells (ILC3) and the level of IL-22 in the colon. Results As
compared with the CON group, the HFD group presented increased body weight, impaired glucose tolerance,
as well as elevated serum total cholesterol, triglyceride, alanine transaminase and aspartate transaminase.
HFD also led to liver lipid deposition and higher mRNA levels of IL-18, IL-6 and TNF- in the liver. The
intestinal permeability and serum LPS were increased, whereas the expression levels of tight junction proteins
Z0-1 and Occludin and antimicrobial peptides Reglll 8 and Reglll v in the intestinal mucosa were decreased,
and the proportions of ILC3 and IL-22* ILC3 in the colon were declined (P<0.05). In the HFD +DHM
group, the impaired glucose tolerance was significantly improved, the hepatic lipid deposition and the
expression of inflammatory factors were reduced, so was the serum LPS level. DHM also upregulated the levels
of intestinal tight junction proteins and antimicrobial peptides, and ameliorated the intestinal permeability.

Furthermore, the colonic 1L.C3 and IL-22" IL.C3 ratios were increased by DHM treatment as well ( P<0.05).

Conclusion

DHM may ameliorate the progression of MAFLD by improving intestinal barrier function to

reduce lipid accumulation and inflammatory responses in the liver.
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®2 NRER ILC3 &k B4 LB & IL-22"ILC3
Bl (% ,x+5,n=6)

2157 ILC3 kL4t TL-22*1LC3/1LC3
CON 4 1.17+0.38 68.0427.92
HFD ¢ 0. 600. 16 42.40+12. 08"

HFD+DHM 4] 1.01+0. 28" 59.36x11.08"
DHM 4 1.32+0. 82 72.01+9. 54

a:P<0.05,5 CON #41}b4k;b:P<0.05,%5 HFD 4a1kig

3 e

3.1 DHM SZ [ MAFLD ¢4 22 #1054

Bifi %5 25 T 4 25 &R RN AE 1 KO 1 32 55, MAFLD
(REFEFRM NAFLD ) £ 28 i A 52 M 4= 2K B i 1 3
BRI A 2N L T A ) 82—, MAFLD 14
TG, MAFLD 7E b [5] P9 Hl & 93 % )\ 2007 4F %
2010 4E 1) 4. 2% | FF 5 2014 4E % 2016 4E[A] [ 5. 2%,
I T IR [ ¢ M3 A R R MAFLD B o
R NBCERTE A W3S m, B 2 AR R b &, miit 3
2030 4F & [ MAFLD i ABOK kx5 3.1 421",
MAFLD %Ll &2 2% , H i Jo 3R Gy 259, A=
T AT UL 2 SR Gl s g 2 BTG MAFLD
M) F 2. A RE T 2mEh ek s
Wy, AE KSR Y A5 v o T TR LR v B
ik 30% VI & i TS h e WE RS . A
WF5E 38 3 = i ik B 15 =/ B 37 MAFLD #5180 % 31
HFD 20 /)N R o s 34 0, Wi 32 48, 00385 o I ] e
Hl = A T B A R T R RE BT DT
AR M F IL-18 . IL-6 , TNF-a mRNA 23k 7K F-FF
=, U AR IR B R )5 5 /N B S MAFLD B
DHM 73 J& B I 24C3% e R ik 21755 1 70N BRUAAR o £ 344
DA e O 1 R R i o Y A DR B S B il
ik, Ui Bl DHM (38 & i8Ik 875 3 9 MAFLD k& /E &k
JE o AW BR , DHM 7] B8 A By 76 MAFLD fy
FAME Y22
3.2 DHM # #k # & MAFLD /)~ R 4515 51 o 4

MAFLD 9 A LA AE 2 A it Hop“ Z2 84T
T UL Bz 3 . % UL , MAFLD R
PO ZR AR IR R B, A0 2 Fp 25 B 54l 4t
W IE NG H S MAFLD () & A4 & R 38 1A
ST R g IR LPS 35 U n] RS S BRI
RV MAFLD &A= % e () 2L 5N . B bt
Wi e W8 HIAE 7 305 40 1 2 52 FNs 2 LPS B T , AR MK
T A U5 S5O B 10 5 — B B 47 o WA I BEBE
BALHE bR BRI Ak B B R G B B A A i A A
RS RE AT BE K K Bl vA MAFLD (/) 82 T Wi A, B

AR R, — Lo Y (L P N 22 80 R AR R 45 ] LA
P B B R R I BE T B A S B B
ez 45, WA BETE & B0, DHM R85 i 18 i st/
BRI S8 , TS S hE PEZ Wi kA o AW S L%
MAFLD /)N ER A B 5 B e (145 B - B2 ot b b2 Bt B
FtsE bt e ds ) DhReFF A9, & B HED 41/ FR b B
I AL LPS B, B B g Z0-1,
Occludin BT IK Reg M B Reg My 335 /K AR, 45
% ILC3 K% IL-22°1LC3 HLfl[&AI% ( P<0. 05) , i5iHH HFD
/N BRI ZE I B it B0 27 461, DHM T30 BH (8 R AIK
IM3f LPS 7K, Ak i 8 4% 1% 2 35 1 R 17 IR SRk 7K
S8 T G, B NS i 1LC3 i 1L-2271LC3 |
fi]( P<0.05) ,DHM ~Fil J5 35 i T b B e B vk, vl /b
¥ R0 BT 3, 385 e TR IR 2 35 LA B0 i 3 B0 R 7
252, W W 18 A e e TRe , i LPS HE AR, 2k
# MAFLD kA K RE
3.3 DHM "T#gi@ 8% M £k e fefe 1LC3 &
Fb B[ Ty Bk

KRR, 2 W A (Y] et 2 Fig
PEACI PR 2 0 LA W AE I B VaAE . AR BF R 3R,
DHM w] GE1E FH T M I Bz 40 M =% 38 [ )2 TLC3 4
WL, DATE S B B e B T e , (U AH SCAE AL A
HE— 5% . DHM FEUR P AP0 F FH 3R BAR, W R R
P (HTEZE N AW T RB IS ) FL R A 2 4R Hon]
B LUFRIE A 5 0 b e 40 el TLC3 4t ™ . A
SEE AT T 16 sSRNA FC 4240 58 & B, DHM
T 3B DA ARG # A W] ek 3278 DHM
AT BE A I AR S 1) 32 08 55 i L R 4 AN TLC3 2
Mo BF 98 & B, ILC3 3 I 77 7 05 7 ¥ 52 1k (aryl
hydrocarbon receptor, AhR) |, & A 3B/t M AL 24 )
S HC D T8 T A ) s | DRI BR A 1 S SRR FCAARAE T
F AhR SZ &, fE it ILC3 {G 1k Tk A G40 i R 7 %
BB RS RB, TL-22 WA g A R A 4
ZRPURTEEY BT ARG 3 BB K (Reg T B \Reg Il y
2200 N g DHM AT B3 1 {2 o TLC3 72 A TL-22 34
WATE DL B K0 2638 Ko T — 25 ] Il 22 Ff 52 56 45
B — DR AR ST DHM 3] 15 1l 38 B 3 DL S 3 g
2 A 1 800 B SRR AL, S MAFLD B i6 4@
BB T 1008 A, [A]EFSh DHM ] 48 PR AR5 M 5
B Te AR AR A S AR R
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