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[ Abstract | Objective To explore the role of indole-3-propionic acid (IPA) in the pathogenesis of
metabolic associated fatty liver disease (MAFLD) induced by high-fat diet (HFD) in order to reveal the role
and related mechanism of adipose tissue metabolism in the process. Methods A mouse model of MAFLD was
induced by HFD. Male C57BL/6J mice (6~7 weeks old) were randomly divided into control group ( CON) ,
HFD group, and HFD+IPA intervention group ( HFD+IPA). The CON group was fed with control diet, and
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the HFD group and HFD+IPA group were fed with 60% of high-fat diet. The experiment period was 12 weeks,
and IPA was administered at 20 mg/ (kg + d) for 6 weeks starting from the 7th week. The body weight and
food intake of each group were monitored weekly. After the intervention, the body composition of mice was
detected by animal body composition analyzer. After the mice were euthanized, the morphological and
structural changes in the liver and adipose tissues were observed by HE staining, the indicators relevant to
lipid metabolism in the serum, liver and adipose tissues were detected by automatic blood biochemical analyzer
and biochemical kits, and the mRNA expression changes of lipid metabolism and inflammation related genes
were detected by qRT-PCR. Results

increased body weight and body fat percentage, obvious lipid deposition in the liver, obviously elevated serum

Compared with the CON group, the HFD group had significantly

alanine aminotransferase, aspartate aminotransferase, liver triglyceride and total cholesterol levels ( P<0.05) ,
and raised mRNA levels of liver fatty acid transporter CD36 (P<0.05), while IPA intervention significantly
reversed the above changes (P<0.05). IPA intervention significantly inhibited the HFD-induced enlargement
of visceral and brown fat cells, reduced the content of visceral adipose tissue ( VAT) and serum level of free
fatty acids (P<0.05), and increased the mRNA expression levels of VAT lipolysis ( HSL, CGI58) , browning
genes ( Cidea, ND5, UCP1, Prdm16) (P<0.05), as well as those of brown adipose tissue ( BAT) lipolysis
(HSL, ATGL) and fatty acid beta oxidation ( Cptla, PPARqx) genes ( P<0.05). Meanwhile, the mRNA
levels of TNF-a, IL-18, CXCL1 and CCL2 in VAT and BAT were decreased after IPA intervention ( P<
0.05). Conclusion IPA can improve the occurrence of MAFLD induced by HFD, and its mechanism may

be closely associated with its regulation of BAT and VAT morphology, and the mRNA expression of metabolic
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function and inflammation related genes.
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I I 40 e A 5 MBS A 48 R 200 9 0 B s DR g
W, AT AR 2 g o 7 JHE U /) 2 TR, 55 MAFLD iy
KA I WAT 5 BAT BhfERA A 4E 5% MAFLD
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i TRIzol veagent 32057 Ul B 454 HROFMIE | A IE i
U R 2 0 L 4 RN ) P o e A B B 1 T 3
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SR RNA W EEFI D(260) /D (280) AR, F ¥ %%
A 5] & 0 5L s f cDNA, i J5 #2 I SYBR Green
Master Mix 2 & Ui W 3l & qRT-PCR SR i & , R
S P i PCR A (qTOWER2. 2, iR <7 fEFE R
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%1 qRT-PCR 3|#55]

e IFHI(5'—=3")

|1 : ACGGACCAGAGCGAAAGCAT
% : TGTCAATCCTGTCCGTGTCC
i : CACAACAACGGCAGAGCAGAG
T : ACACCACATAGAGGCAGAAGAGG
¥ : GCGACATGATTAATGGCACAGAC
Tl : GATCCGAACACAGCGTAGATAGAC

|3 : ATCAGTTCTATGGCCCAGACC
Tl : ACTTGGTGGTTTGCTACGAC

| 1 : AAAAAAGCCTCGTGCTGTCG
% : GTCGTTGCTTGGTTCTCCTTG
i : ACCCGCTCGCTTCTCTGTG
T : ATTCTTGAGTGTGGCTATGACTTCG
% : CTCACCTGCTGCTACTCATTCAC
Tl : GTATGTCTGGACCCATTCCTTCTTG

|- 3% : CAGAGATGGACTTCGATTCCTT
Tt : CAGGTGCTCTAGAATTCGATCT

| 1 : AGAGACACCAGCCAACGGATAC
T : TTGCGGTTAGAAGCCACATAGC
¥ : TTTCTAGTAAGACGCCACTTGT
T : CATCACTGTCAAACCTAGGTCT
% : GGAGGTGTGGCAGTGTTCATTG
Tl : GCTTTCTGTGGTGGCTATAACTCTG

| 3% : CTGGCAGACGAACAAGACATCC
Tl : AGGGCGAGGCTTCCGATTAC

|1 : GCCGTTCAAGTGCCATCTGTG
% : CCTCGTGTTCGTGCTTCTTCAG
¥ : CCGTGTTAAGGAATCTGCTGAGG
T : GGATGGCTGCTCTTCTGTATCG
% : AGTCCATCGGTGAGGAGAGC
Tl : TGGAAGCTGGAGAGAGGGTG

Cptla

CD36

ITNF-a

-1

CXCL1

CCL2

ATGL

HSL

CGIS8

UCP1

ND5

prdm16

Cidea

PPAR«

1.7 S%itFEam

SRS I SPSS25. 0 B A kAT S it o b,
GraphPad Prism 9.0 JR{FVEE] . 2 2848 L3R A1
P2 7 22008, Ho B HL R F LSD YA G55, 24 P<
0.05 B 2= 7 HA Gt 2= L.
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Cidea ND5 UCP1 Prdm16 [1)353% (P<0.05) , #5548
IPA W BE3E 3 I8 75 AR 105 40 B 4 0 B g I ARt -5 4
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215 /g WA R/ g LA e Bl % IR /g RIRITHLA/ % Bk EiE/e A fKEE %
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409 e-con 201 4
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ab &

—
W
1

IRIRR /g
2

wn
1

T 1 T 11 0-
78 9101112

CON#i HFD 4 HFD+IPAZH B

SR H R R (g 2D
(3]
1
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