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Abstract

Objective: To investigate the effects on biochemical indices and intestinal flora in patients with met-
abolic associated fatty liver disease (MAFLD) treated with semaglutide. Method: Eleven patients
with MAFLD combined with type 2 diabetes mellitus (T2DM) who were admitted to the Department
of Internal Medicine of Baogang Hospital in Inner Mongolia between June 2023 and June 2024 were
selected as the study subjects, and the general data, fasting blood glucose (FPG), 2 h postprandial
glucose (2 hPG), glycosylated hemoglobin (HbAlc), alanine aminotransferase (ALT), glutamate ami-
notransferase (AST), triglycerides (TG) and other clinical indexes were collected from the enrolled
patients before treatment and 3 months after treatment. ELISA method to detect LPS in serum. 16Sr
DNA sequencing to detect fecal intestinal flora, Alpha diversity analysis, Beta diversity, species com-
position analysis and LEfSe analysis were used to evaluate the differences in the bacterial flora com-
munities between the two groups before and after treatment. Results: (1) FPG, 2 hPG, HbAlc, TG, TC,
LDL-C, ALT, AST and BMI of MAFLD patients were significantly reduced after treatment compared
with the pre-treatment group, and the difference was statistically significant (all P < 0.05), while
HDL-C was elevated compared with the pre-treatment group, but the difference was not statistically
significant (P > 0.05). (2) the results of 16S rDNA sequencing showed that: (i) Alpha diversity anal-
ysis results showed that there was no significant change in the diversity of the community in pa-
tients before and after treatment, but the richness increased; Beta diversity suggested that there
was a difference in the structure of the intestinal community before and after treatment; (ii) Species
composition analysis: at the phylum level, the abundance of Bacteroidota, Pseudomonadota (for-
merly known as Proteobacteria), and Actinobacteriota decreased and the abundance of Bacillota
(formerly known as Firmicutes) increased after treatment. At the genus level, the abundance of Bac-
teroides, Faecalibacterium, and Alistipes increased, and the abundance of Escherichia decreased
after treatment; (iii) And the results of LEfSe analysis showed that the Pseudomnadota, Enterobac-
terales, Megamonas, and Escherichia were more common in the pre-treatment group were higher
than those in the post-treatment group (all P < 0.05); the relative abundance of Bacillota, Bac-
teroides, Faecalibacterium and Lactobacillus in the post-treatment group were higher than those in
the pre-treatment group (all P < 0.05); (iv) Colony function annotation analysis: the post-treatment
group was down-regulated in cofactor and vitamin metabolism (P < 0.05); significantly up-regu-
lated in lipid metabolism and amino acid metabolism pathways (all P > 0.05), and up-regulated in
biosynthesis of other secondary metabolites (P < 0.05). Conclusions: (1) Simeglutide can reduce
fasting blood glucose, blood lipids, ALT, AST, improve liver function, and regulate the disorders of
glucose and lipid metabolism in the body; (2) Simeglutide can reduce the patient’s serum LPS, and
reduce the inflammatory response; (3) Simeglutide can affect the change of intestinal flora, and reg-
ulate lipid metabolism and amino acid metabolism; (4) Simeglutide can increase the abundance of
Faecalibacterium and Alistipes and increase the generation of short-chain fatty acids to improve the
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anti-inflammatory effect of the intestine, suggesting that simeglutide can improve the structure of
the intestinal flora, change the abundance, and repair the disorders of the intestinal flora.

Keywords

Semaglutide, Metabolism-Associated Fatty Liver Disease, Type 2 Diabetes, Gut Flora,
Lipopolysaccharide

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

AR GHAH 5 g 5 V£ B9 (metabolic dysfunction-associated fatty liver disease, MAFLD)J& 44 304 P i iy 14
JiF99 (non-alcoholic fatty liver disease, NAFLD), H 4k H5 2 51k 32.4% [1]. MAFLD &5 ki & 0H Al
FoAh SR IR 51 L P M B A0 5| B0, EL L BEASAE N T i Y R T AR, SRR EUGEYTY, e
MEHRR) RVENG TR BIR I 28 . 3 — 0 R AP A 4iAt . AL P s B4t e (2] T4
K, Bt AMERE AR TE 7 20 BEIRE L RS S 2 U0 PRI 1 FBs 2648 22, MAFLD IR0 2 ARl 2 Tt =1,
BB Z A RN IT 254, JE I E A — A RO E T 1] (2] A PRI I 22 i D] 51 RS 1 DA A s 25 L
NFEERMIRIREEEAE, RS T R G &, PRI S 3R AN R B E ARG, LBl 2 BORE R
(Type Diabetes Mellitus 2, T2DM)# A# W3] [4]. {E&IT F—IZEA M4, T2DM E35 H MAFLD )4
BREBIFRRLN 56%, o, L6 17%M #3510y NASH, [Hik, T2DM My MAFLD 807 fa o 2
[5]e PHE FFAERT N Ml Bt 1™ = b o

ik v MUK R FEK-1 524K 35h 77 (glucagon-like peptide-1 receptor agonist, GLP-1RA)2&—F# A (I H T
1BYT 2 BUBE SRR 20, H BRI WOE R B AR b P R RS E A1 (GLP-1)52 44, Rk & 2 1
BB oW IR v IRE 2R 1R i SR, (RIS T DL R BB & sR oA s D BRI
IR i B R AT Ak, cheas B B RARPTUAR) A (6] - W TE A BOAE IO R S ma e £ HLA
AR BHEM EER K[7]. EAMREVET GLP-1RA [HAIH & ILE T MAFLD /)R i A= it
(1) 22 FEIE RN i b 7 98 R 75 T R P B BEA/E F » Moreira S5 [RAF 728138 AR R & K67 IS, /> R A2
BT (AR B B 1 1) 1 %A1 Akkermansia muciniphila 2280, 738 & 2 E A0 gkb, ks
T MAFLD. & 3ERE A NIm b3 GLP-1 RA 2825, 554 2GR EL, HAT 0 pas
et EEIRNKENS, E2I00T GLP-1 RA KHAMZ Y, A ZH T T2DM MFEFEEIT. GLP-
1 2RI 5 R AR AL M., GLP-1RA ] LUl IS 2 Mg A2 G BB AR AR 2, X3/ T GLP-1 2443
FFFE MAFLD R EE FHLHI[9]

2. AREH®
2.1. —f&ER

HEHL 2023 5 6 H % 2024 4 6 A A2 N & BN ERE W EHMERE R MAFLD 43 T2DM &3 11
BIE R FERT R o ARSZIGIETF AT DA/ N 5 BN G B B2 22 A0 B 2 L 2 b (TR B 5 . 2022-MER-
137), A NAE S E RSB MERZED. APl (1) RS 2 BURE IR 2 s R E (R E 2 7
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PRI IG 48T ) 2020 4ERR[10]; [FIHFF4& MAFLD HHZWiksiE[11]; (2) BMI>24kg/m?; (3) Fif >18
% (4) KREFEIAR 4 FARMHEMESHF. BAEFES: )3 MHNEHEEZYE . Hbbs
#E: (1) TR TP B S %S5 N SBURWE: (2) HERRASERRIRE; 3) HikRA
B (BT S 2R >30 g/d, Lt >20 g/d); (4) =N H RIES IS F Sk E kel HAth GLP-
1 SRR G (5) WA MG IREIE A REIN 2 B8O B s (6) TR A O NI =AM S
(7) GIFMEIRBM LA L. 1697 7T BITE NS B m A B KB IT 3 AN H

2.2. ARG E

2.2.1. BRARE

RAEEVRIT I G 75 & O FEbn v F 23 AN JE B K AL, 3000 rpm 10 min 250, BU_E 2 M IE B NIRRT,
FEPE iz B -80 C UK R4 M TR IR T G B it 3 A T L@ &, Efhfa EHE
B AV BT AR NGRS T, RS, 2 aHdstia £ -80 CUKMEHA & .
2.2.2. WillGk

MRS ASTE P 5 o B = e A 56 R 56 ORI « >R FH 4 B 3 AE AL 20 A (H 37 7600-020, H )£l FPG
HbAlc. 2 hPG. ALT. AST. TG. TC %5, AJEZHHAF G H AL @B RENT AR AR AR . 547
FZE (bR A2 B b U R K FE R R A BR A 51317 16S rDNA V3~V4 X &idE &7 .
2.3. GrFEAE

KH SPSS 27.0 #4741t o0, tHEERER F B E, IR IES A T E RORME A X + 5 BT
I, AR IEZS 43 A B BRI FE AR Az (Y oA BE] B EEA TR, VAT TG A R FH ST REA ¢
fars:, K H GraphPrism 10.0 1 R Zf4H(3.1.1 BO/EE], & Venn Bl FEEELL PIF0KF 85524 B A
ZRMEASITEYZ, DL P<0.05 AZRAES R L.
3. 458
3.1. —fRFRIELE

597 AL, ¥597 5 BMI. FPG. 2hPG. HbAlc. ALT. AST. TG. TC. LDL-C ¥JP#MK, ZRA
it () P<0.05) (L3 1),

Table 1. Comparison of biochemical indexes before and after treatment

1. ATTEI RS RIRAELER

B3 HITHT R Rg z fH/E PH
P, 5k 6/5 - - -
R 57.45+2.01 - - -
BMI, kg/m? 27.68 (26.64,29.22) 26.75 (25.51,27.97) —2.934 0.003
FPG, mmol/L 9.8464 +1.37032 8.3627 +£1.09762 6.002 <0.001
2 hPG, mmol/L 11.0027 £ 0.94859 9.3664 + 1.43739 3.972 0.003
HbAlc, % 10.691 + 1.2755 8.873 £0.986 5.875 <0.001
ALT, U/L 35.64+11.544 29.73 £7.143 2.838 0.018
AST, U/L 36.73 £13.176 30.45 + 6.593 2.386 0.038
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=
TG, mmol/L 3.0555 + 1.08753 2.5527 £ 0.70006 3.700 0.004
TC, mmol/L 5.19 (3.85, 5.26) 4.37 (3.62, 4.82) —2.670 0.008
HDL, mmol/L 0.9991 +£0.15293 1.0682 + 0.14709 —1.833 0.097
LDL, mmol/L 3.6209 + 0.92462 2.8782 £ 0.62976 3.364 0.007

3.2. BEME LPS EEEK
59T HAELL, JRIT R MiET LPS /KPR IE, ZRA ST EE (P <0.0001) (WLE] 1),
60—

% %k %k %k
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Figure 1. Changes in LPS before and after treatment
& 1. J&7rAIfE LPS ZfL

3.3. BERAES

3.3.1. Alpha B4

L2 H] Venn BRI AL, JRITHTE B LE 5] 1553 A OTUs, HAGITRTEIEA 1) OTUs $H K 813
AL 2)0 325 Alpha Z FE5% 43T RT %1, Y397 B 5 Shannon. Simpson $8%0TC I 2 4 1124 7% F(P > 0.05);
MIAYTJG Chaol Ace FREUEAITHITH R, PR ARG EIKIGIT G2 AL R E L, BHEFEET &,
EREG R (P <0.05, W7 2) (WLE 3(a)~(d), SemagB 4LACKIAITHT, SemagA HACKIAITH).
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Figure 2. Venn diagram
2. Venn [&
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Table 2. Alpha diversity index
52 2. Alpha SRS

Chaol Ace Shannon Simpson
P 0.00002 0.00001 0.11641 0.11641
AlphaZ#44AIaERE AlphaZH{HARESE
a - N b -
( ) 900 3 .SemagB ( ) .SemagB
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Figure 3. Alpha diversity analysis. (a) Chaol box line diagram; (b) Ace box line diagram; (C) Shannon box diagram; (d)
Simpson box line diagram

3. Alpha Z#M 5347, (a) Chaol FH2kE; (b) Ace #2k[El; (c) Shannon FAZKE; (d) Simpson FEZk[E

3.3.2. Beta ST
it NMDS #HT Beta ZREVES TR VAT RIS thARAS SR B9 1 R AR O (LA 4).

3.3.3. YIFPLERL SR

YRIT DI A T B T R SR AT T AT R TR R B ] S R B A, Ho, &
F M AT 1 B TEIR YT 5 252 B 33.94% T B2 30.50%, M T 1F % H 10.69% R %2 3.59%,
LR ITFEREH 6.42% NHEE 2.60%. 097§ )G &35 16 J8& KF LT B & (Bacteroides) . #5 1 &
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(Faecalibacterium). 275 [X 1 J& (Escherichia) 1 3= 5 & Az o038 o AR ADLAF B 1 2 5 VR I AT Y 7.78% b7t
E 9.17%, FEHHEIENFEEHIBITIN 3.47% -T2 9.17%, ¥y K e 4 A T it i) 6.85% R =
1.40%. A /RN Alistipes J&F 2 EFHEHLE 5(a). Bl 5(b)).

NMDS

0.4

0.2+

0.0+

nmds2

-0.2

-04-

® SemagB

A SemagA
@SemagB11

@®SemagB3

@®SemagB4

@SemagB7 ASemagA1i

SemagA3
SemaggA4 emagB10

ASemagA1
Aw
gB2  gSemagB5

ASemagA10

AS B6
ASemagA8

@SemagB1

Stress: 0.1371

06 04 0.2 00 02 04 06
nmds1

Figure 4. Beta diversity analysis
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Figure 5. Species composition analysis. (a) Horizontal species composition of phylum; (b) Species composition at the genus
level

5. MIFNAR . (2) IKPAIFHEARL; (b) BKTFAIFERL

3.3.4. LEfSe &y#f
¥ LDA {8i%>3.5, WBITRTREAME ] A E H . BRI g . 5B IKEE AN 58 s T80T
i VEIT A AT T WATEE . B ERE . FLERIT & A £ & e sr (LA 6).

3.3.5. EEDIBETEROHT

7E KEGG %6 1 ZeaBRAREBHEVRTT RIS 5 2B A7, 78 KEGG 5 2 ity B 32 Flalsg, b,
KA A (Carbohydrate metabolism). 4 B K1 F14E 4= 2 AXif(Metabolism of cofactors and vitamins).
FIEFR I (Amino acid metabolism). fIig i {14 (Lipid metabolism){E ¥ 77§ J& b7 £ B AL . #E— 5% KEGG
552 BEEERT 20 ME BT Z R A T R ER B R T A gEAE AR IA(P<0.05); TEERAR
W R R FERRACHHE R B 3 E Y P>0.05) HAR AR A& i B P <0.05) (ALE 7(a)~(c)).
4. g

MAFLD F1 T2DM /K L% WL 25 5 A 3 I AR vE% 7 . MAFLD 5 T2DM #HEAER . fHH
BN, MAFLD Al B el a4 00 7 23 T2DM Kt RIER &4, [ENF, T2DM Al{E# MAFLD &

AR L 2 T R A e R (12
EAB Y, SRR, RSEREEIKEITE BMI FF##(P<0.05), FPG. 2hPG. HbAlc. TC.
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Figure 6. LEfSe analysis. (a) LEfSe clustering diagram; (b) LDA bar chart
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Figure 7. KEGG metabolic pathway diagram. (a) KEGG level 1 function annotation; (b) KEGG level 2 function annotation; (c) Anal-

ysis of species differences
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