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Z K 43(GPR43) k& &) ZARMAT XI5 B T B (MAFLD) 83 A4, AiE £330 R C57BL/6] A i s &KL
s Hy 3t FBAL(NCD) | F BE 4k 2 5 A 2 3 R (HFD) £= & Bg 4 2 m DG 21 (HFD-DG) , 441 10 X, NCD 4%
E@ AR HFD B2 S g Ak, F LA 1 d %Mk E AR E K, HFD-DG AR &A1 1 d #wkikz
DG, EARDAIN 1 dKEHHDRATEEEEHER R 12 ABRENRADRIETHhh FIREAR &HaE
LAEmASHATESEEN, %t R ARRERKE, RA A8 3 AR D RE T 3 hk  7F A 2
B I AR R AR ARSI (AST)  AARAAESHE (ALT) | A hfR3A4RHid =8 (TG) . &2 E B (TC),
KEEREZaeB i (LDL-C) . & % E K& g 2B & (HDL-C) ], 16S &4 44Kk RNA M 5 5 47 s R 37 88 £ 18 4%
AbPmERABEOFEREN, RAAMEERELNETMASS T SCFAs(ZE8 AR . TBEIKF, XAEO K
PP kAR 45 M 4R 4R NOD H 2 K& 8 4 MK E 8 3(NLRP3) .GPR43 & A& K+, &R HFDAREE
Wk E R hiE TG, TC,LDL-C.HDL-C &% F NCD,HFD-DG %k T &3 ¥k £ & ik TG, TC,LDL-C & 1%
F HFD, 2 %3 H %+ 5 &L (P<0.05), HFD & ALT.AST K& F NCD #& HFD-DG., £ %3 # %t
2 &L (P<C0.05), HFD #78f £ # K Chaol .Observed species,Shannon,Simpson 34 /& T NCD, £ F34 #&
%3t % & XL (P<<0.05), HFD-DG #f7 & %1% # & Shannon 3§ % & F HFD(P <<0. 05), HFD-DG # 8¢ %1% #%
A Chaol,Observed species % Shannon #5441k T NCD(P<C0.05), HFD Wi BA2 F 1145 F E & T NCD, 4
HE A EHRA NS FEKRT NCD, £2F A %315 &FX(P<<0.05), HFD-DG M EH A MNMAF E &
T HFD(P<C0.05), HFD M F A H B A Bk d Bt FE ST NCD.AAH A B TED L FFEE L
A2+ F FEAK T NCD, £ 553 A v%eit 5 & L (P<<0.05), HFD-DG % #F ¥ /& #= it % JK # /& 48 5F & & 1& T HFD,
AR BATEH LT FRA BT FES T HFD, 23 ¥ A4 FEXL(P<<0.05 ., HFD EM A EH T &
KL F NCD(P<0.05), HFD-DG M A &% T i AKF & F HFD(P<0.05), HFD % # %1 42 GPR43 &
& Fo NLRP3 & & £k K-+ 3 T NCD, £ F ¥ A %t 5 &L (P<0.05 ., HFD-DG % M4 2 GPR43 & & #=
NLRP3 % & &£ K F4&F HFD, 2 F A A 4t FEL(P<0.05), &it DG Trrd@id TR mid A AL M A
¥ SCFAs-GPR43 12 5 i 5% i 32 T JE g IR AR B K2 RO, 4 v4 97 MAFLD 324 7 % & F i de 5 R 3 1R 3% ,
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metabolic associated fatty liver disease (MAFLD) in mice by regulating gut microbiota,short chain fatty acids
(SCFAs) ,and G protein-coupled receptor 43 (GPR43). Methods A total of thirty male C57BL/6] mice were
randomly divided into three groups,the control group (NCD) ,high-fat diet with normal saline group (HFD),
and high-fat diet with DG group (HFD-DG) ,with 10 rats in each group. The NCD group was fed regular diet,
while the HFD group received a high-fat diet supplemented with daily intravenous saline. The HFD-DG group
was also given a high-fat diet but received daily intravenous DG. Fresh fecal samples were collected 1 d before
the sacrificing the mice. After 12 weeks of feeding,blood samples from the suborbital vein,liver tissue,colon
tissue and cecal contents were collected for subsequent analyses. Body mass growth rates were calculated using
automated biochemical analyzers. Serum liver function indicators [aspartate aminotransferase (AST),alanine
aminotransferase (ALT) ] and blood lipid levels [ triglycerides (TG) ,total cholesterol (TC) ,low-density lipo-
protein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C)] were measured. 16S ribosomal
RNA sequencing was performed to analyze gut microbiota abundance and composition in fresh fecal samples.
Gas chromatography was used to detect SCFAs (acetic acid, propionic acid, butyric acid) in cecal contents,
while Western blotting assessed the expression levels of Nod-like receptor thermal protein domain protein 3
(NLRP3) and GPR43 proteins in colon tissues. Results
TC,LDL-C and HDL-C in the HFD were significantly higher than those in the NCD,and the body mass gain
rate and serum levels of TG, TC,and LDL-C in HFD-DG were significantly lower than those in HFD, with
statistically significant differences (P <C0. 05). The ALT and AST levels in the HFD were also statistically
higher than those in both the NCD and HFD-DG, and the differences were statistically significant (P <C0. 05).

Fresh fecal samples from the HFD showed lower Chaol, Observed species,Shannon and Simpson indices com-

The body mass gain rate and serum levels of TG,

pared to the NCD, with statistically significant differences (P<C0. 05). Shannon indice of fresh fecal samples of
HFD-DG was higher than that of HFD (P <{0. 05). The Chaol, Observed species and Shannon indices of
HFD-DG were lower than those of NCD,and the differences were statistically significant (P <C0. 05). The rel-
ative abundance of Firmicutes in the HFD was significantly higher than that in the NCD (P <C0. 05), while
Bacteroidetes and Proteobacteria showed lower abundance (P <C0. 05). The relative abundance of Proteobacte-
ria in the HFD-DG was higher than in HFD,and the differences were statistically significant (P <Z0. 05). Al-
lobaculum and Desulfovibrio demonstrated higher abundance in HFD compared to NCD, whereas Lactobacillus
and Adlercreutzia were lower, and the differences were statistically significant (P <C0. 05). Conversely, Al-
lobaculum and Desulfovibrio showed lower abundance in HFD-DG than those in HFD, while Lactobacillus and
Adlercreutzia were higher,and the differences were statistically significant (P <Z0. 05). The levels of butyric
acid in HFD cecal contents was statistically lower than that in NCD,and the differences were statistically sig-
nificant (P<C0. 05) ,while HFD-DG exhibited higher levels of butyric acid compared to HFD (P <C0. 05). Co-
lonic tissue expression levels of GPR43 and NLRP3 proteins were significantly higher in HFD than NCD (P <<
0. 05) ,whereas in HFD-DG, these proteins were lower than HFD (P <C0. 05). Conclusion DG may reduce he-
patic lipid deposition and inflammatory response by remodeling gut microbiota structure and regulating the
SCFAs-GPR43 signaling pathway, which provides potential intervention targets and theoretical basis for the
treatment of MAFLD.
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MAFLD (% A4 & R % I AR 7% i i i 4 9
e BT AC 4 TR L BT L B 55 A W A 1 A2 4k
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D5 & AEE BRI, W5 & B, MAFLD &l
WPk BE 3 R A SR N T B B RE L S
SR 43 40 v B AR = 4 L S A g BT R (SCFAs)
i 1 B - b R R, 51 R 8 Bk &R G P e
I SCFAs i il i 845 G 8 BB 3Z 1K (GPRs)
S T AR 2 2O AR RS e S BEY L R A BT & L
7 E R . SCFAs M2 GPRs 7E MAFLD 1 & % th & 1%
SRR DY R, 8 o H REE 88 MAFLD
ML A 5T oh AN o] 240 1 5 2 A €, [a) B, 099 B 3B 1
BEBA R ZIRYT MAFLD ) — Rl 78 S w

HHR 8 (DG & H F R M oo, iR
2 P 2 H AR b R B 32 R A SO
R 22 B i 5T AR B, H R T DLl Ak 9 YT B G TR A
S AR o 020 T WO G I 34 B i 2 A S AR 8 1)
BEfg 7 DG HH: e H R HA b K R
SR FR A P 200 SR R T /D O RSN T )T B
DG & T HA B9 5E PR 8 A G0 5 4 95 55 2 R g
AR A A5 RE P B T LI I M S R 24 )
PERF 30 bt S 4 3 T IR 4P 7R S . 4R R L DG
R M PR 1 P A /D U TR AT 5% w45 21050 52 ] s
M DG ] i i P8 M IE WO R BT MAFLD 1 1
L SR DG ] 38 i B BEAC T Y SCFAs B M
G R BIEZR 43 (GPRA3) 8 #5 ITF g 5 £ 35 5 46 i
J R ELR T HLHIAD A R 8 R . b AR I 5T R
T E IR E TS MAFLD /)N BUBE A, M 7 18 T -
SCFAs-GPR43 1 U1 A, W& A ff# B DG 1 4E FH HL I .
ARE W T,
1 MR5FZ*
1.1 B 30 H 6 Al C57BL/6] HEdE /N, -1
R R (204 2) g, 1 [ A6 5t A8 B AR YR 4 A FR
NT SRS A PR AT IE S SCXK (B) 2019-0008 ,
Bl W) 1A 3% AE 5 R IR R G B (SPE) & F LR E N
(252)°C, HXF IR E K (504100 %, IF HiEfT 12 h 19
I/ WEIEER /N BT LA B B ARoOK . S i i SR RS G T
TR K 2% R e 50 B T B RS R R R K2 B R
e s 8 B2 51 4 B AZ AL il (IRB2022-DWFL-353) , 7
NEGREL (5 5 . H10060) 2 20 % 1 2 115t . 20 % 1 il 7K
LA 60 % BY A Wi . 34 38 8 RE (5245 . H10010) 7%
20 Y By R R 70 Y0 TR K AL A W A0 10 %6 Y i U . 24
W [ A6 AR B A W R R A R A D
1.2 U5 REF 2ASEAS P ILCHAH LA
A LA e R R B D ML (32 Scilogex 2
F]D) (BEFRAY (35 BioTek 23 7). 3¢ YAk 2% & b HE e
BLA% FR B8 Ly B BB 24 A3 A PR A 7DD L Microfuge
20R BB .0 HL (£ E Beckman 2 Al) . Vortex-Genie 2

TSR BRI 13 1R & %% (35 @ Scilogex Industries 23 7)) .
BBX24B K143 ML (35 [ Next Advance A &]) G I
B (15 [ 3K & 23 7)) L XSR105DU/A B HL 1 43 #r K
S (Hii -+ Mettler-Toledo 22 ®]) . Mill-Q 11 &Y ## 4l 7K #§
(£ A Milipore 23 A]) , Pegasus BT S AH 4 3% - K47 A
J) o3 B A (& ] LECO A ®]) \NC2000 43¢ 6 B
THCGEEFER CHRBHE AR AR . DG FAE 21 A
IER RN QL0 B2 A BR A Al (5. 200116) , R4
IR B I B (AST, L5 . Co10-1-1) N A TR & %
HREE (ALT,#5 .C009-1-D . H il =E (TG 5 .
A110-1-1) , BUHFE BE(TCL 5 . F002-1-1) K% IR
EAHEE (LDL-C.t%5:A113-1-1D . m & E s EH
JH[E B (HDL-C, 41t 5 A112-1-1D i ) & ¥ [ 5§ o
WY TR O8RS A6283) (TR (It
5 W292419) TR (it 5. W222110) ik & ¥ W A
Supelco 24 s Hdi /N B NOD #5327 A 1 45 44 15 5
F 3(NLRP)FLIAK (LS. YT5382) Aadi/NE GPR43
Pk (it 5. bs-23786R) . ¥ GAPDH #7i 1& (#it 5.
ab8245) . Hi 2 IgG-Bi Ml i A 1k ) B (HRP, it 5.
S2001) ¥ [ R MG i bl o BHE A BRA F

1.3 hik

1.3.1 w504 30 H/RSGE 1 AIES
R SE N L B BE ML A R X IR 4L (NCD) .S iRk 5
AHER KA (HFD) #1 i IR K& i DG 41 (HFD-DG)
4 10 B, &% Sc#k[22], B HFD fl HFD-DG K
FEFT MAFLD BRI #4 g, IF @B 2. NCD ) M
- 3E ks HED 1) M s g dml Rl OF BLRRRR 1 d e ik 4
A FRER 7K (0.3 mL) s HED-DG ] M2 & g 1 %), 45 B
1 d # ke DG(150 mg/kg) . 3 414 4R M 12 4,
1.3.2 WRREM KRG Gt TA /N BUE IR R
W% 12 G R &, AR R K R, (R
W R = () FE 12 J8] J5 K BT it — ) 5% 14K BT ) /1)
FEHTAR BT 5 X 100% .

1.3.3 MR 12 M)A, i/ REEE ALK 12
b, JBR S AL AU J Fik EBCHIR 2K  UAc 4 HEE T ok It #E R TR T
PL 3500 X g B0 10 min, 438 L7 H T )5 24 1k o
Mro WEERFA/NEAFIEA S AT E N E
Yy L3R5 IFE R PRAFAE 4 %0 2 5 P v L 36 ) 229 B P
o FIRNELR S BVEWR A TR VR )G & T —80 CIkA
WA AE R I SE R B 1 B S SCFAs it — 25437
SEFE/INERET 1 d WO /N BB B S5 A AR A, BT E TR EP
h L CE AR 30 s J5 BT —80 C KA RAE .
Jei B4 T 38 BT

1.3.4 JFUEA 28U B2 e BN UM e 4%
M2 R PR 24 ho VI 4 pm ALY B3+ H
AT . A A 20 A AL B, B O B K, 4R
Jea Xt T YR 64T T 9 KRS -HH 40 (HE) Y 8, JF 766
2 0 OB T S8 e A AR
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1.3.5 MG FOhae R g Fe bnke i A 4 A sl A
A0 43 A SRS T /) BSCEE T # ik 1t v T T B 48 AR (AST .
ALT) K i g 46 #5 (LDL-C, HDL-C, TG, TC),
XTI 8 A AR 1 A7 03 i DAk S HE R 9 A A CRLI I
BRI 2T 2R (23 ALT . AST g 5 » T 46
5590 . o AT R R KB I /0 BRI A A 45 0T R
LT 200 it B A 398 o, JRR e Ak B Bt B A % 9 L, e ¢
BELLAN 8 Oy IV BEAS R A TC I I Tl % A A 0 A e
FrfE , SOF I RE R AR CAST  ALT) K A 85 ke A &
8, I f54EFx (LDL-C,HDL-C. TG, TC) ¥ il ffi J1] Jc
I 10 By kEAS .

1.3.6 i W AWy Lk 16S % B & RNA
(rRNAD 43 B /N BRI 6 288 {8 FF A b 17 3F 1% 3= B Fn &5
K. i OMEGA 1 DNA R #] & (M5635-02) #2
B A B K20 DNALFARETE —20 CEREE ., I
NanoDrop NC2000 4366 B 1 1 Bt g B 8 i v vk 43
S PR B DNA B f s &, 7 F R AR AN AT
FEAR R R . (D) 2 A 8 =50 mg H AN TS
U Can HURA B 3 422 fivh LB #30BE) 5 (2) DNA $R BUS ¢
JE=10 ng/pL[ L 2 R & B 8% I b (PCR) ¥ 18 77
K. WA/ R FBEMAE AR 2 AR (<50 mg)” 1§
“DNA £ BUR H <10 ng/pL” W HER S & 4L 5
AEARTE A DT bR e, A A N 5. XTI 16S
rRNA 3 A V3 ~ V4 X §1E 11 51 % (5'-ACTC-
CTACGGGAGGCAGCA-3")F i 1] 51 ¥ (5'-GGAC-
TACHVGGGTWTCTAAT-3") #17 PCR §"#4, 7l
YR AR AR RSN 7 A RE S T2 EHN
. PIERRAER . AE 98 CHEE F #E4T 5 min M0 H
AV BRI AT 25 DNMER L BEAPEIRTE 98 CHEET
AR 30 5,53 CiR K 30 s. A 7E 72 C I BE k4T 45
s IEAR, IFAE 72 ‘C IR T 17 5 min MY R &AL Aif1,
PCR #8472 ¥y {fi [fl Vazyme VAHTS™ DNA ¥4 i ¥
HEAT4E 1k, IF 8 Quant-iT PicoGreen dsDNA lll &
WREHTERE, ARMERLSRZ G Uk
2R A, 3 f# | UlluminaNovaSeq ¥ & #1 No-
vaSeq6000SP iR ] & (500 N F ) #E 47 X 2 X 250
bp W% .

AWML alpha ZFEMES beta ZFREMEIR R, 4
BIRAEREVE NP AP Al AR IR S HEIE R A 22 5, H
H1 alpha ZFEE R — AR SR N RRAE . & F 5 8
SR 2 K68, FEERECD, Chaol fEET
RFE Y 8 77 5 2 7 K/ 4E 5y 25 558 (ASV/
OTU MG B V& L bR ) B 80, Observed species 18
B G IR/ ASV/OTU %ok, —#F 5l
M R I R T B 2 A P48 £, Shannon
IR G & E S5 E B X5 B UK,
Simpson $& £ i3 Fifi HL R A 3 8 10 ) AR R 22
S, A BEREARTER LGS SR,

beta ZFEE T LB R A B RE A B 22 55, )
il 22 S HLAT 22 AE R AIE L 75 20 00 B A0k W A I A e
AL HE IR R A B, SR Jaccard (W) FRFAG 0D
Bray-Curtis(## & T 5 F ) . Unweighted UniFrac
(W FZ R EYM A T . Weighted UniFrac (344 36
R E5Y R F R4 BRI AR 22 5 b B B
J&i 38 3 AR BRI (PCoA) SEERIR HE % 5T . PCoA 1E
FAE LI HHE T O s e A R PR BE IR B R AR FE 5 6 &R
T BC A A 2 BUHE FRAE, LB AR AR (PCol) | 4L Ak 45
(PCo2) 435I 2 fift B 22 5 HU 091 o /&1 L UK 80 IO 4 L AL A
RS N 2 B AR 0% 4 N R R 2= R Y STk
AT T H R QIIME2(2019. 4) \R B 5 ape 1%, 4
B THIE R ASV/OTU £, 318 bR BE B 46 14
#4T PCoA 43#7 .
1.3.7 SCFAs st A i 4 0 & I 2
Yih SCFAs(Z R R . T 1) K. # I H X & W
WA FEA ST B #0075 N A Y =100 mg
CLAG 2 ASCRH 8 15 5 R T 1) e AIC 42 R 3K S AR HIE SC-
FAs Es#ERM . #8455/ BUA & IR KB 2w g i N
EMER. FEE W ANEY & (<100 mg) , Tk
i AR OR , S A AN 5 O RE AR R A BR L A R
FEAHR N 5, 3 Fl SCFAs(Z R NIR . T W) kS 0 Bk
EIFEMAE 1 mg/mL WO, K5 . 6 & — &5
T TR0 LA 3R A5 T s v il £k A bR ERE S . % 30
mg BN EYRFAREE 1.5 mL BOEH. A
R B, SR J5 A 300 pl #8 4l /K ik 47 2 o Ak BE 2
min, £ 4 ‘CTFLL18 000X g &L 20 min, HL 200 pL
IEW M 50 L 50 Y6 e B BRI W, SR JE A 200 pL
5 pg/mL ZBEER IR E 1 min, A 1 min, BT 4
CHEETF,LL 12 000 r/min B0 20 min, $EETE 4 C
BT E 10 min, BE 35 £ B2 5 0 7K B R 80
{8 ] Pegasus BT S AH 3 - € AT B (8] 5 35 156 HH S0 A )
SCFAs % .
1.3.8 HHFPEELM NLRP3 .GPR43 & H & ik
K- il RIPA 24 5% vh 0 45 45 I 4 200 i R
HARECY . $RBUS T BCA & A E iR 5 &6 &
P B T B R E =1 pg/ pLL DUVRIE J5 22 58 79 45 Bk
Jie 8 12 HL K (SDS-PAGE) Hi Jik 2% 717 1 M . K JE af 5
], BTG A AR RS R AE R T BER A RR
NFE A U T TR B HERR e BB 5 M EEARST A AR
AR R 5, |ARIUY S AP 5 W
10% ) SDS-PAGE 4385 1 h, 3R J5 # % 2| B e i 2 1%
TR (PVDE) B, 8% B 52 5 L 8 PVDF 58
ERE T 5% BAETK Y TBST i, = R4
IREFH] 2 b, LIS ) JE R S e s S . B
PA Ji 3 2 3 DA 1) b AR R S B — P B W
/Nl NLRP3 $Tik (i 2 s BTk, | TBST £
WAE 11 000 HeBIAR B (BTN Bl GPR43 Bk (H
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WL saBehiik, J TBST L bWt 1+ 1 000 H
. BIES —PmME R oA, 5T 4 CRIRE
BRI R S EE AR ES S, KAFE—
VU E W, TBST ok PVDF BTk, =
TR R VRS 3 WA 10 min, 15 25 14 15 22 T/ oK 45
AR —P. WEIE A U E W bR e BRE
(Ig)G-HRP #ric =¥, TBST Z 4% 1 : 5 000
WA B IR R R E 2 h, WM 5 — s 5
LA, MESREFE MR WEREXmL
AR TBST 28 vpi , 7 BIVK B 58 4292 0 T30 fif I il 7
ECL A2 ROt (A W5 B Witk 1+ 1 RBHIRA)
LR T REEDEE 1 min, 1 LLKY S HRP
e RN . WA R R T 22 A I R G R R A
b2 e B I AR R G i 6 R JR B NLRP3 Al
GPR43 MWK R .

1.4 SGiil#kb R A GraphPad Prism9. 5 % i 4k
PRFEAT R B P 5 B R BIE . A6 BRI =
PR, &+ TR Z A L BCR B H E 5 24508,
2 B 5 G L3R LSD-: 4 86, LA P<<0.05 HZES

NI -
2 &% R

2.1 3R R M AR bR i HFD &5k
K R E T NCD, HFD-DG 14 i & # K &K T
HFD., 236 G it % & X (P <C0. 05), HFD IiLi%
TG.TC,LDL-C,HDL-C /K& F NCD., HFD-DG Ifi
i TG.TC.LDL-C /KFALF HFD, 2 72 ¥4 5t il 2
X (P<C0.05), FK HFD-DG Il TG, TC &
HDL-C /K& F NCD, Z R WA G il %8 L (P <
0.05), W1,

2.2 3 4LF G B RG24 SR R I 7 I I RE 4 AR E
A /N BURFHIE S B 27 46 0 25 5 5 7R . HED BT 40 i HE
G ZEFL ik i £ 5 RE 4 M= Vi, 8 B0 K B 7 3% s HED-
DG 7 /bt 4 4 4H i i3 10 A B A A8 % s HED JiF ik
AP RAEA % HFD-DG #1 NCD # £, HFD-DG
5 NCD i B Ak 25 s A e 225 . WK 1,
HED Ii{ ALT.AST 7K*¥-i& T NCD fil HED-DG, %
SWH G E L (P<0.05), W2,

x1 SHEREBKERMAERERIER (x£s,n=10)

4 51 M TR ) TG(mmol/L) TC(mmol/L) LDL-C(mmol/L) HDL-C(mmol/L)
NCD 25.9442.71 0.76=+0.05 2.3240.14 1.2240.11 1.0240.03
HFD 56.65+4.50" 1.17+0.09" 3.1340.06" 1.6240.05" 1.4240.04"
HFD-DG 34.5544.597 0.9340.04" % 2.9640.03" 7 1.3240.027 1.4640.02"
F 15.49 11. 84 24.01 8.98 60. 61

P <0.05 <0.05 <0.05 <0.05 <0.05

.45 NCD b4, P<<0.05; 5 HFD [L#, " P<0.05,

B 1 FRREZH 4R HE FBEER (X 20)

*2 3EMFBEAIhEEIEIRIE R (2 £5,n=8,U/L)

205 ALT AST

NCD 48.2145.33 88.24+7.36
HFD 74.17£7.79" 147.10414.56"
HFD-DG 49.1644.357 79.66412. 067
F 6.03 9.83

P <0. 05 <20. 05

7.5 NCD 4, " P<C0.05;5 HFD 4, * P<0.05,

2.3 3HIETERE ZHMN TSR

2.3.1 3HBEFMAEAR Chaol, Observed species,
Shannon, Simpson #§ % tb #  HFED B ff 3% {f #£ A
Chaol ., Observed species., Shannon. Simpson 8 £ 1%
T NCD, 27 A G 3E L(P<<0.05), HFD-DG
W FEERE A Shannon #5880 T HFD (P <<0. 05),
HFD-DG i fif £ {f #£ A Chaol . Observed species &
Shannon 40K T NCD, 2 F ¥ H S it E L (P <
0.05), W% 3.
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x3 3 HFFEFEFHE AR Chaol Observed species,Shannon,Simpson F§# Lb 8 (x +5,7=5)

205 Chaol 5% Observed species $55 %X Shannon 45 %% Simpson 8 %
NCD 837.60+144. 20 818.80+145. 40 5.9640. 27 0.94-+0. 22

HFD 258.70+£37.45" 242.10+33.81" 4.044+0. 14" 0.87+0.01"
HFD-DG 239.60+12.17" 234.10+11.98" 4.684+0.16" 7 0.89+0.01

F 15.51 15.04 24.09 4. 64

P <0. 05 0. 05 <C0. 05 <C0. 05

.5 NCD Fe#

, " P<C0.05;5 HFD %, 7 P<0.05,

2.3.2 3AHEEEMYS PCoA FirHr HEEEMS
PCoA K445 3 W7n . B Ak bR PCol R T 31. 2%
() T B A S, G AR bR PCo2 M RR T 23. 3% 1Y I e AR
S G RRAE R M 54, 5 W R ZE 5. NCD
FEAGAE A 22 X 38, HFD 4 e I i 4 7
HFD-DG i T A T . WK 2,

2.3.3 3AMmiBEWBEANFEEE SA/DNRpiE
PRRET KT 2 B & SR 7, /0 BV 3 181 3 v A+ X = B
JERT A 5719 53 5] 2 JEEBE TR 1] L LR TR 1T L TR 1T A
IC . HFD Jig i 5 BE 18 1A %5 34 5 /5 F NCD,
PUAF B TR TR 3 T T 3 BT NCD, 2 5 A 5
2R L (P <<0. 05), HFD-DG Ji7 i 28 1% B 171 A0 %

06 onee FE ST HFD(P <20, 05) . HHJEBERE ] AH X F 2 &
ool ® HFD_DG T NCD, ZRH A G5 (P <20.05), WK 4,
25 21 /)N BV 38 R T8 KT 43 i 4 R R LR
z B 5T R0 0 i 0 95 0 Oy 2 0 0 98
& 0 J& . HFD 8 5+ 0 s A0 o o 12 )& AH X =F B &
§ 02 NCD . FLHT 1 A0 BT 488 8 52 5 (7 9 150 I A X 5 B AE F
044 NCD, 2% ¥4 G i1 22 L (P<0.05), HFD-DG &%
06 FT 58 & A B 9K R JE A X E B YK T HEFD, H 5 FF
08 T 8 Ja AH X S BEAT R T NCDOP <20, 05) , JB A 9K 1 )
-0.50.4-0.3-0.2-0.10.0 0.1 02 0.3 0.4 0.5 0.6 FEXFE BE T 25 T NCD(P<<0. 05). HFD-DG 19 ZLAT
a0 ;;_%;é;;_ﬁ eon U L B 86 520 04 AR AT I T HPD.
SEAE G FEE L (P<<0.05), WES,
F4 EBEEBIIKEEMEELE (T Es,n=5,%)
4159 R ] BUFF 1] T A AT ]
NCD 44,4541, 87 44.15414.68 5.6042.22 4.0040. 75
HFD 71.4846.79" 0.4340.25" 27.73+6.68 0.2040.07"
HFD-DG 69.844+7.17" 6.84+3.94 18.88+7.03 3.7940.097
F 6.82 7.24 3.76 23.64
P <20. 05 <20. 05 0.09 <20. 05
.5 NCD &, * P<<0.05;5 HFD F#, " P<<0.05.
5 SHBEEBBAKEEMEELE (T Es,n=5,%)
4159 FUIF R SAFER W 4 0 55 U T B3 9
NCD 27.31%£1.92 22.54=+0.65 5.1140. 23 0.23+0.02
HFD 13.36=+1.32" 40.96+0.95" 2.13+0.07" 1.90+0.03"
HFD-DG 30.76+0.737 4.14+0.62"7 4.67+0.187 0.71£0.09"7
F 42. 86 599. 60 85. 96 856. 00
P <20.05 <20. 05 <20.05 <0. 05
.5 NCD W#, " P<<0.05;5 HFD b# .7 P<C0.05,
2.4 3HEMANEY SCFAs K F- I3 HFD HEl  BWAEW T R/KF&T HFD(P<<0.05 ., %6,

NAEY T BAKEMKT NCD(P<<0.05), HFD-DG & 2.5

3 %54 2 GPR43 . NLRP3 % 1 £ kK F [t
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¥ HFD %544 GPR43 % A Ml NLRP3 & H % ik
K T NCD, 2 5 ¥4 481t 2% 3 L (P <<0. 05),
HFD-DG 45l 4141 GPR43 % 1 Al NLRP3 & [ %3k
KT HFD, 22 5 ¥ H G128 L (P<<0.05), [A]
i, HFD-DG £ i 40 41 GPR43 % 11 Fl NLRP3 % 14
FTIRKFEE T NCD, ZR A G228 X (P<
0.05), WK 3.%7,

%6 SHEHEBABIYW SCFAs KFELLB (x+5,n=5,mg/g)

20 51 Zm 5} TR
NCD 12.84+1. 14 0.27+0.04 0.44+0.08
HFD 9.5740.52 0.2740.03 0.184+0.04"
HFD-DG 13.55+1. 49 0.39740. 04 0.4840.107
F 3.57 3.55 4.38
P 0.06 0.06 <0.05

.5 NCD W# . * P<<0.05;5 HFD H#, " P<<0.05,

@PRA3 A — 40X 10°

NLRP3 T A — 110X 10°

36X10°%
CAPDH o — A—

NCD HFD HFD-DG
3 3SHLFALR GPR43 EHH NLRP3 EHXRIE

®7 3SHALERHALR GPR43 EA NLRP3 EH R
KELE (x+s,n=5)

20 5 GPR43 HEH NLRP3

NCD 0.30040. 007 0.370+0. 004
HFD 0.78040.007" 0.75040.004"
HFD-DG 0.38040.002" 7 0.50040.007" 7
F 1 859.00 1 184.00

P <20. 05 <20. 05

.5 NCD H#, * P<<0.05;5 HFD &, P<<0.05,

3 i it

MAFLD J& —Fi 5 A8 it 55 B A OC B0 JH 0k 2 5, 3L
A AL 5 0 A R 0B K i A 35 AL VIR K
R 2 S0 1) T AR Y O ). R I SR S, TR 2
I T2 L oK A P i 5 0 I R BT A T % T O A A A2
2PN R a5 IR R B B9t MAFLD &
JR R SEHEME T . ARBESE T, DG i i AR IS T
%S B MAFLD 58 /N BRSO 5 & L 94 35 1 iR
(TG.TC.LDL-C) 7K ¥, 9 5% - 40 i 1) s ot AR 3R i 38
MAFLD, % 5 LI 2™ $2 1 5 DG 18 3 & 98 I 38
FE- FEL T ok 2 P A BIL TR — . (AR OGTE R AR
WFFE 45 1 W%, HFD-DG It i TG, TC KA & T

NCD(P <<0. 05,14 HFD #1 HFD-DG Ifi.7§ HDL-C
K8 22 5 T GE 7 B L (P>>0. 05) . 3X 7] fE A2
FAMFFE G 5250 J8 B (12 J8) J8 F i R BF 53 )5 4 (24
J B S /NEUBE T HDL-C AR R AR 5 A 25 A
Ko WA, R BT AT B 51 A& JH- 40 A AR i S 1 5 4
B I R H O ALT F1 AST PEAS P40 5 B . A HF
FERI ENR IR R 5 S DG IR Y7 Y /N B E AST
FALT 7KK T i I8 AR 8 v 4 AR B ER K 8/ B
P71 DG XUl 4% T 4 M 450 1 B B R D4 VR

VT AR, Ji 1 TR 1) ok 722 8 T R R 2 5 T
PIAR G B B B [N R 2z — " Ty 1 T A ol a3 Y g R
P 5 A A E S S5 IR AR, 2 5 4w 3 0 I R R ol b
PRSI BOIE S S MAFLD % 91 k1 2657,
AR 530 33 3 BT 1 38 TR B (Y alpha Z8E 1k (beta Z 4
PE BRI AZR L, REHRT DG X SRR E S
MAFLD /)™ U 18 i 6 A9 98 35 75

TF alpha Z 8440 H7 H , Chaol #5841 Observed
species 8 K 57 WL & 7 32 & ¥, Shannon 8 81 Simp-
son B WA AE 2 M. 5 R BoR ., SR IR B AR
/INER T8 B BE R & B (Chaol , Observed species $§
BUR B F1 £2 B 44 (Shannon., Simpson 830 F %) , #2
71N e B OR BT AT IR M T TR R O R AL AR AR, (H AR
HFEE M2, DG T i )5, {¢ Shannon 45 ¥t & F HFD
24 ,Chaol 48 #(. Observed species $8§ 515 fik T NCD
R DG 32 258 ok PR 52 W RE 2 AR R TR R R
W A RS R AT X — 25 R 4R, DG AT RB AR 5
AT BE R 08 4 b S A 25 S0 M i IR RS 3G n P T g
X AR PR I AT B 5 AR E L B AR R
A

beta ZFEPER) PCoA 43 BT itk — B Bl T DG b
LS F P AR . HED 5 NCD A 3 B 45 49 7
PCoA [EIH & 3L B & 0 i R B I AR & nl g 2% T
FERCARAL K, 1 HED-DG 1 B8 #F 45 44 B R 2 W 2
2 NCD K, HH 34 B 43 NCD. 5 HFD JE A
FH X3 4878 DG AT Sy 06 5 IR T 0 R R 4
5l o K G R 45 A ) GE R A R A% . TR 2 DG Bl
36 N Jo AU AR I R 45 40 179 i Ll

5 T AE 2 RZ T, 11K 20 A 45 2R W, 5 NCD
P8, HED S BURBE R [ AR X 3= B2 v, S0UAT 1 171 AN
AR JE TR 1A 2 BE ARG, X 5 B A1 4738 19 MAFLD 2
A R RE B U] /HUAF BT LG E T = R AR —
OO, DG WS AR B T IAR S B 1] 4R B
PIART R BTk g, 5 SUN 555 1238 A9 0UFF 1
IIAFR G = B 1 i T i MAFLD i & iy 4518 i ¥ —
., Hd IR E X FE T &S SCFAs & i
TR T LFF B T TR 7 SCFAs R38BT, 3
F2 B2 [l T AT g o — 25 A E AR A B 7 W 0 AR, R
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DG 35 B B AR 2 it 1 B2k 4 2 i

i 7K - 4 75 Ak 0] RS VE M 4B R T DG B HE )
WAEM . HED (% 54 5 & A0 6% 9 6 & 04 A 6 32 B
T NCD(P<C0. 05) . 13X 2 P & ¥ 510 i = 6l
PIAE, 1 DG T 15 3% 2 Fh i e i k8w 32 58 45 DL i
B, AR SRR A EE S i TG,
TC.LDL-C 7K 7h 185 B A Bt i 52 0F AH 50 L B a
SN GE J 1 AR X S v A o S A A 7 AR R K R i
RREEY, DG TG, Bk 2 Bl E R A X R
REA, S 4T 181 ) 19 AR X 3 8 2K F NCD, #8 DG
AT A 3 U/ AR AR 3K AL B Ok 2% MAFLD. [Hl
iF A 5T 25 R DG AT 42 T FU AT B R A e
81 e B VA @ AR X TR L LR AR RTS8 R Y
- JFT %t 248 SR 8 4% 24 35 U 0 A 0 e o v

7 A JE N EL AT BT A RE R T AR R L R R

X5 MAFLD #F J& K i 4k | 988 & A= XU 35 i A
KB HAREE R, DG T UG ST R B A X
JEEL % T NCD, #2878 % W 8 7T B8 J& DG & # Bt
MAFLD I G i 2 —

iy 38 B AR AR AR I 2 AL A0 £ T & B
VEATVE R . 3 b A B R 3 P R AR
T AR L o5 R RN S E R N L R, A iE
PR BE T a0 A 4% bR B 4T 4k 7 42 SCFAs, £ B 40 4
R RN T B 3 MR IR 5 SCFAs B
(9 95%% . SCFAs T 41 il FiF A A4 i 1l 45 B A0 38 45 iR
[P W2 A I V0 % A o %) B 43 T » A T AR i, 37+ o
BEKSESY, T ek B RE RS A 0 3 Y SCFAs 19 7%
I T 3 A A (g B B B . K )
IR B T BE S BB A B R AL, RN T
LRV S SCFAs 7K i 3% B AR, afF 1 8 36 s 38
BE TR 175 K RAE SR . A2 AT E A MAFLD 45 48 35
ZEAAER & RS BRI R, 2R R R R A
it i F7 4L 2R AR 3 3 L LA B P AR L R
B T8 15 BF A 35 L v B B TR TR R g T B
HFD 17 5 (19 JE B, IF 30 2o o4 3% i 18 18 70 R0 4 5 i 3
BEEEIIAE . W HED % S /9 /N Bl MAFLD™ 9, R
W5, 5 HED AL, HFD-DG B A&t 2k .
TR HRAKFT &, X—258 5 DG LT H g
R0 o] 7 85 v A % T i AR o o R R R B — ke, TR X
2 P B ¥ O AR 77 SCEAs A 25 57, b4k,
EA WL R U], A 78 SCFAs ] 14 hin 480 FF 5 177 48 % £
JIE AV VS R T 1 B 091 ) sl A A o L DA T i
LR BRI 28 A AR L Xt ol DG i i 8 55 1 3 7
BE-RU o MAFLD $40L T 30 30,

{HASF B A& . SCFAs BRI 4B % L iz 40 B 9
) GPRs, N G & B EEZ & 41 (GPR41D) #il GPR43,
FEFE GPRA3 RIYLHI T, 3 1T I 5 1 s A Y

R RS . GPR43 76 i i 40 Mo v w5 B & 0k, T fig
SRR 2R 2 VARG, FL7E 2 RURE PR S5 1 ) 1k
P Hh 2 P T A T O A A U R R R e
TR PR E A YT /E T . LOPEZ-MENDEZ 455"
WF5T & B, 1 5T & 08 5 1 MAFLD B3 25 i 41 41
GRP43 F kK VIt #m H ] B2 5 MAFLD (1
s B R . ARG B T BRI 9 A I 45 2R W . HED
NS AL, 5 R AE A G GPR43 2 11 F1 NL-
RP3 % H % kK F /T NCD, i DG T#Hi)5., —#% %
RIS BREAR (P<<0. 05) . fH A5 & F NCD. 5 HFD-
DG it 9K B Ja AH X = BE AT & T NCD i 38 A7 76 52 B
R RIEAH K. X5 LU S By BF 5T 4516 — 5, B
SCFAs il i 5 GPR43 Ml & BRIk & 15 T i B RE .
IR, & BF 58 3E 52, HFD 5 5 NASH 4 # th
NLRP3 B9 AKFFH im0 i H o ff R A B T T 4
HOKE gt — 4 % HE DG AT B 1 10 461 48 i 38 5 s
BRRFIERIG . BeAh A B4R, SCFAs nl 545 I
KA P GPRA3 454, BTE NLRP3 485 /M L4k
Pl 18 B i i 52 0D L S A AW DG [l i
I SCFAs /K V5 GPR43 # (1. NLRP3 & 1 % ik K
Erygs A I DG AT RE GE i I8 8 SCFAs-GPR43-
NLRP3 % & # /E H. H 7 F 28 &, SCFAs 5
GPRA3 45 A J& A H iR M NLRP3 R E /M IS M,
VA 3 — 388 4% G4y 38 2 iz - P S a0 42 O T Big 5 AR AT
W JE RS — 25 B IE

25 BT AW 538 o A8 HE C57BL/6] /N B i IR
REBRE, ZREHWT T DG X MAFLD ) ik 3% 45 1 .
WFoE 45 5 R, 5 MR AR /0y BUMR 5 o 3% L of g
Fa bR K- 5% T [ 51 & BEIE P B A B R
ISR E RSN S FEAEEUE, M DG T
A A% A 250 2% i v MR KB 05 5 T I R 2 AU o g 7K
L B MAFLD, A SEGHHAE - LS & 8, DG 7]
il 38 o 9 i T TR R AR B SR B O T FLFE
TR S 1 ] 2 v AR R TR TR AR A 25 TR E L BR AR AT
B 25 B JE A B L 0E SCF As Az A, 2F 1 400 41 4%
5 GPRA3 /K-35, JF T 8 NLRP3 & 4E /NMATE
Mo X — b B AT B8 I - A s B B S5 AR R
SCFAs & & H#1/EH T GPR43 Z A&7 iff —
A BHIE

RUEARBF 0] 38 % 17 DG i 1 98 75 i 0 -
SCFAs-GPR43 i3 MAFLD By HLHI, (E A7 77 76 LA
TR PR L B e AR B ST R /N BUBE R OT R L8 W
FAHEENRG ARG EEFARNFE2ZR R T
Bt = NARBEAR BGAIE  WF 5% 25 5 18] s R % Ak A7 76 S 1
P 5 HUR L BF 5T A 38 2o 2% TR S A S 50 56 HIE B 3 B A AR
fb5 MAFLD g3 iy R 6 R L e 2075 i i iE 7%
-+ DG T #7528, Wi s 1 B B 7E DG ik 3%
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MAFLD it 72 o i AR J s e oh A8 58 DG R
FH 150 mg/kg B — R iE 47 T 90, HASHEZE 45 3 8w
H gz MAFLD /) BRUBY Bi 02Ci 18 7 B S SC-
FAs-GPR43 i [ 5 % . {H 5 — 5 & % 1T J6 ¥ B i
DG RN 5 5 . TG ¥k 1 R H B A 8500 L B
FEIR YT 300 2 B W 78 10 500 AR R R LT . A ke BF 5T M
WE A K DG #B B (i 50,100, 200 mg/kg
) AR R AR B B REAE ) L SCF As K-
GPR43 AT bR, R G0 DG 197 & 5 300 %
B¢ MR MAFLD 3697 5 DG RS 45 25 7 4 it
HEAR SR SR B E L AR SR T 45 A1 4!
i GPR43 H IR IE . M R WA 43+ #7 SCFAs-GPR43
[ TE R 7 4120 F I S5 S BRI 28 B R AE L %
T[4  ak R 4 4 A  4 B i T R 0 AR AT
Bt —2 i,

FF LR AR T R B, oK ok AT AL LA TR O 1) AR
2. (DFFRE DG X MAFLD ## # I 18 3 #0916 K BF
FE AN IR R T £ 48 8050 2 1 MAFLD 8 %, il it
T B KA e A A 2 o A S HOR L i — 2 A DG
Xt Ji73 18 TR FE-SCF As-GPR43 3 8% 19 98 15 76 . I IR
I FH AR A O AT SR AR s (2) 38 T4 T X R OR L4 il
SCI AT B, AT DG 5 GPRA3 B BLEESS & WL, 1
# DG 2 & F & GPR43 By 3 3h 77 8 3% 41 77 & ¥ 4
LG F 28 8 DG BYAFE FAHE A s (3) ASHIF 98 K
SRR 0 22 R A 4 A5 At 0 R 7 W IS 2L T 4
BUHEBEBH A+ DG TH7 LK, s 2 4l #5540
AR, it — 2 B # SCFAs-GPR43 #il1 5 H: s A 35 8 1%
B2 HAEF A 52 5 1 DG M MAFLD B ALl
Mg DL EmALHL A R T — B IRA R AR R
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 E:BM RAMEETRBENSGANLRTREELZREEMARATRARAGY R, Hik &
B2022F 1 AZ2024 F 12 AAEER=ZESHFEHFRMBARERBETRERL TRE®RERETRE W
Bt RE-EREBFDGREFTOI0BLERTREFMANBA, FARANETRZRESZFEHERR
AN E R IS TG R B i R+ Bl v & KigJ7 6 30 s B BB A LEM, ik 2
WEARBIEAR(FReF R R Pk BRI NTHANE  BRELHE . FRIATEAFREGALB . W FEZA
(PA) s ZH O (HO K F . AAEARKEFAREAZL AT L KN BEAR L ST AR AEZF I ASTO22 # 4,
R NRAFAEMEkTFHRA, KPR aE )y TR, KEE KA 1T H S A % k320 34 T =t
M, EFHA KT FELP<0.05, RE3AANEL ALB.PA.Hb K F & TR 1 d, £FH A% F
FL(P<0.05), K#T1d24 ALB.PA . Hb K-FHi, £ZFHA%HFEL(P>0.05)., RE3AA . MEA
ALB.PA . Hb K& T8, 2 F ¥ H %5 EL(P<<0.05), WERMAREFLEN SR EFKT TR,
EFARTFEL(P<0.05), 2BREABEAXME, LJE KR L. 2T ki WEBE AT LK, £
FHARGTFEL(P>0.05, it MEAETREEDSREN TEGTRES EAZREEZRE T W
HRWE R ET R AR R R A E, B EZ6 6 k5 AME,
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The influence of laparoscopic double-channel anastomosis on the postoperative gastrointestinal
function and nutritional status of patients with proximal gastric cancer”
LIU Guiyuan' s\WANG Pin® ,LIU Fengqiu®, TAN Xiaojun',ZHANG Qingshun",
HE Longhai' \PANG Yi'"
1. Department o f General Surgery sAf filiated People’s Hospital of Chongqing Three Gorges Medical
College ,Chongqging 404000, China ;2. Department of Gastrointestinal Surgery sthe Second Hospital
of Lanzhou University ,Lanzhou ,Gansu 730030,China ;3. Department of Ultrasound sthe Second
Af filiated Hospital of Chongqing Medical University ,Chongqing 400016 ,China ;4. Department o f
Basic Medicine ,Chongqing Three Gorges Medical College ,Chongqing 404120 ,China
Abstract: Objective To explore the influence of laparoscopic double-channel anastomosis on the postoper-
ative gastrointestinal function and nutritional status of patients with proximal gastric cancer. Methods Thirty
patients with proximal gastric cancer who underwent laparoscopic radical proximal tubular gastrectomy —+
esophagal-tubular gastric anastomosis at the Affiliated People's Hospital of Chongqing Three Gorges Medical
College from January 2022 to December 2024 were selected as the control group. Another 30 patients with
proximal gastric cancer who underwent laparoscopic radical proximal gastrectomy -+ double-channel anastomo-
sis at the Affiliated People’s Hospital of Chongqing Three Gorges Medical College during the same period

were selected as the observation group. The perioperative indicators (operation time,intraoperative blood loss,
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