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WE: AW B RT3 4 Bk (Dengzhan Shengmai, DZSM) X = A5 1K £ 51 AL (1) 3 185 K 14 B8 5 BT 9% (non-
alcoholic fatty liver diseases, NAFLD) [ S AEFH KL o 2049256 77 58 o o 18 2 24 R 2 B 290t T Pl B 25 Do
BAZFEHEAE o R L AUR P 4 35 Hh B 1 NAFLD B8, DZSM YR YT 6 J8 Ji Il 2 % 4 2l ) 1t T AIg i  JHE 2
RE 9 HE RN SE AR A5 SR T 16S tRNA i BRI 7y 5 A A0 — 50 1% 16 FH 45 A 0 265 245 ) 0k i 38 o A 2 R 6 I D7 T2
(short-chain fatty acids, SCFAs) K 5 /E /H; X F] ELISA (enzyme linked immunosorbent assay). RT-qPCR (reverse
transcription-quantitative polymerase chain reaction). Western blot 5 25 25 95 3 2 J5 v 46 W Jig |5 B 1) e ; 9 46 4 41
HepG2 41 i 32E 47 S0 AE AL 8 . 45 5 K I, DZSM £3% NAFLD (1 4E F 7E Bt A 2 A #1% 2K ) 38 B B s W 2 0L
5o HE— P RHLHIWT 5T W, DZSM W] B 2 8 5 W 18 B R 5 AN A AR, R 3E I TE Y SCFAS 7= AR FIWR WSCE N\ BT I, A
T 93k 68 P 200 i P 1100 T 0 ME A T HL DZSM i ik o535 i o W 1y e ik 20 i 9 753 25 1 2 B8 (lipopolysaccharide, LPS) #E A
LA, $0] LPS #i 1 Toll #3244 4 (Toll like receptor 4, TLR4)-#% [X ¥ KB (nuclear factor kappa B, NFKB) 15 5 i@ i#,
PRI T 98 i S Do BA_1 25 LR W3, DZSM A I8k 1 5 i 8 SO 55 00 NAFLD i3k 2
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Abstract: The aim of this study was to investigate the efficacy and mechanism of Dengzhan Shengmai
(DZSM) against nonalcoholic fatty liver diseases (NAFLD). The animal experiment program was reviewed and
approved by the Ethics Committee of Institute of Materia Medica, Chinese Academy of Medical Sciences. The
NAFLD model of Syrian golden hamsters was established by high fat diets. After 6 weeks of DZSM treatment, the
serum lipid, hepatic lipid accumulation, liver function and inflammatory response were determined. The regula-
tions of gut microbiota and short-chain fatty acids were detected by 16S rRNA gene sequencing and gas chromatog-

raphy-mass spectrometry method, respectively. The gut barrier function was evaluated by enzyme linked immuno-
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sorbent assay (ELISA), reverse transcription-quantitative polymerase chain reaction (RT-qPCR), Western blot and
histopathological methods and further verified in HepG2 cells. The results showed that the efficacy of DZSM
against NAFLD was remarkably reduced after removal of the gut microbiota. The study of mechanism showed that

DZSM significantly regulated the composition of gut microbiota, promoted the production and absorption of intes-

tinal short-chain fatty acids, then leading to the reduction of hepatic lipid accumulation. Moreover, after DZSM

treatment, the decreased lipopolysaccharide (LPS) level by improving the intestinal barrier function significantly

inhibited the hepatic inflammation through down-regulating Toll like receptor 4 (TLR4)-nuclear factor kappa B

(NFKB) signaling pathway. These results indicate that DZSM inhibits NAFLD via regulating intestinal microenvi-

ronment.

Key words: Dengzhan Shengmai; nonalcoholic fatty liver disease; gut microbiota; short-chain fatty acid; lipo-

polysaccharide

H alr, JE7 K 4 B8 05 BT (nonalcoholic fatty liver
disease, NAFLD) & 4Bk JC v [0 4g 52 n] /8, 5220 4
T 30% AR N AWM. A AR i 7 S i AR fT
TN5EIZ B 55 2 2 AT 22 i NAFLD & B 300 51, Bl T
R ZENARMERIH R, T HIE R s Z gt Th
J7 NAFLD A 2259, PR T80 2 2 0ia
IT RIS OO AL TR HAR. IR, Bk 2 B0t 5T
KRI85 2L 5 NAFLD B K e % U1 OGP, 4
PO B HE, NAFLD F5 7k oA J 38 5 A 10 45 4 R4 ik
RAE TR, 1KLL A8 A4 2 B H: 2% i T Tl AR AR
=40 1 JH %% JIE U7 R (short-chain fatty acids, SCFAs)-.
2 2 8 2 W (lipopolysaccharide, LPS) ft77 2EP); 1
A v MR B0 1 o e Ty e 1) 40 4% 2 184 Jon iz 3 3 3%
e, S8 i 38 B0 1 S LPS 28 JHF 1) i Ik 3k N JHF I 2
5 FHLBE, SRR JORE s S R 5
Ji7 3 A A5 BT 16 NAFLD 4 1% 98 1) 5 2280 52 77 1+

1T &% A4 Ik (Dengzhan Shengmai, DZSM) i %€ /& —
Florp 250550, BHAT R4l F NS R TR & DY vk
2 R, AT A AR I o A T ELAE AR IUAE
AR L 06 5 < 7 A T O B89 T T B R, (R H
A ¥ € DZSM £t X NAFLD (#1736 97 1E FI K BF 5 . 1
H, DZSM i Z MG 8 5 b in A S B H 2K kT
FR I A BT R MO TR AE R AR,
25 DS £ T i, W5 i TE TR Rl BE A
WA 5 2 A EAEH . Aptstdd SRk el s
) NAFLD < 58 Hb GRS Y, A I T JH 2 R R 4%
hE DR 1~ i 1 B R S LA 2 ) SCFAs i e B 1) e 4%
Z M R, R 9L DZSM YR JT NAFLD I AE I Ko fi
TEA ST R .

MRS A%
H@mE5IRF DZSM Wy (L5 20190023) H

=R AR 2 ML AT PR 2 ] SRR 35 R T I

kR AE S (10 mmol L', 08168, 5[ Sigma 24 7)); T &
BN (A510838). L i % & (AS504058). Bl 5L PG fk
(A662203) FIE SV 2 (A600673) [2E LAY T/ (-
W) B A BR A B, MEM 35 9% 3 ,0.25% [ | 75 i 55
FORA 4 L35 (36 [ Gibeo 2 F); RNA #2 BUA 7 &
(74106) FZE(H DNA $2 BUA I & (51804) (35 [ Qiagen
A F]); LPS Bk G 7% W B A I (enzyme linked immu-
nosorbent assay, ELISA) i 7 & (YJ320197, ¥l Bk
AR BR A F]); R (SYSI-KJ005, 74 22 fig 61 B
Hi A IR A Al); cDNA H 85 & B 51 & (CW2569) A
SYBR Green S i 5 & PCR X 7 & (CW2601H) (V.75
A2 AR A A B A 7D); Bifk NFKB (nuclear
factor kappa B, 10745-1-AP). TLR4 (Toll like receptor
4, 19811-1-AP).ZO-1 (zonula occludens-1, 21773-1-AP)
F1OCLN (occludin, 66378-1-Ig) (32 [E Proteintech 24 &);
P& IKKS (inhibitor of kappa B kinase /3, 8943).NLRP3
(nucleotide-binding oligomerization domain, leucine-rich
repeat and pyrin domain-3, 15101) (€ [& Cell Signaling
Technology % 7); Alexa Fluor 488- 111 2 T/ i — ¥t
(A10680).CY3-1lI £ H1 % — 41 (A10520) F1BCA (bicin-
choninic acid) {78 (35 E 2R G RBHE A BR A 7)),
S JIH [ B (cholesterol, CHO). H i = B (triglyceride,
TG)- Ik % FZ Jlg & & JH [A % (low-density lipoprotein
cholesterol, LDL-c) A & FR & &£ # # I (alanine amino-
transferase, ALT) fll K [ ] 4 & R & 3L ¥ #2 B (aspartate
transaminase, AST) #: iR 7 & (s A= b= AE R B 1%
A RAF).

ICRE R 2 SR B A (A5 KZ-T1I-F, i Fe 4
IR R A BR A 7); g-PCRAX (%45 ABI 7500 Fast,
S [H ABI 2 7); 4= H sh A4k 70 Hr A (B 5 7060, H A
Hitachi 2 ); 2 D AeEEFR I (25 ELx808, 3 [H BioTek
2wy, ZEPYAT AR - BTg A AL (25 GCMS-
TQ8O40NX, H A &% 28 w]); ol 58 55 Ah 73 e ot e it
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(A 5 NanoDrop 2000). = # ¥ ¥ 55 0 HL (B 5 ST
16R) (3 E FE 2R K H /R BHEA R A ), AR (25
Pannoramic MIDI, &) 7 #] 3DHISTECH ‘A ).

YHREIZ FEFNALTE  HepG2 40 T35 [ ATCC 44
LR, SR 2 10% i 25 138 1 MEM 35 78 36 1047 15 9% .
TR (12 mmol-L™) i ¥ H &5 LI i MEM 3% 7% 5E 7 B,
J AR (500 umol-L™). ZARAH T 12 FLIR, £ % 80%
B, FH R 3 75 B s 77, R I N AS 8] 94 B 1Y) LPS
(1.25.2.5.5 pg'mL™"). DZSM (125250500 pg-mL™)
AT HR (50100200 umol-L™), F ¥ & 2 A % 7 FL1E
TR . AN ZG AT 24 b, — EB4 FL R AT e
0 0052 T 4 i 1 I o MERR I 0L, S — 0 o Al B e R
FTRNA J&ar il 98 i PR 3 PR ) R I8 .

YRR RES IR A g BA P e
AL TAEM . 22555 R 12 FUIRA I 7 2o 055 97 L, Wk IR
R MR (PBS) ¥ 2 UG 18 FH 4% 2 5 W EE [ 7€ 15 min,
PBS 36 1 U5 NN i 40 T AF 038 6 % €2 30 min, 7
PB4k 3 s Ja P 4K Bk 3 Y BRI 5 AR 3R G v nt 4
MURZEAT By 8, IR0 5 K BE, IINE & PBS 7 o5 40 i )5
L EREITTA L SR B SN R W 2PV N7 A i)
FALIMA 300 pL 7 A B, R (8 LL G BHA i T 5 A
B N, 4850 7 4 4 R YT J5 , B B IS WTE 490 nm
KFME & FLROEE (4) 18, DU R EE LR 2, X3 4L
e g LT EE ST

EIMISEEE  AURIE 4t B (HETE, 6 JAR) W H
e P A PR A A, AR (1.0% BHEEE +0.2%
HEBREH + 10.0% J& 7 + 5.0% BB K + 83.75% FE it 4]
Bh 1 B AL R 1R R A E . B SRie e
[ 2R} 2 e 25 WD 5 B sh ) S 58 v G SE R, VI RTUE 5
SCXK (%) 2021-0011. Zh4 556 75 & e v [ B 2 )2
Bt 250 7T TR BEZS G o B AL I FAIE (95 00009061),
I PR i B B W S 58 v O bR AE B VE R (SOP) HE4T -
K4 6 A 1 e < B SR AE S W B 3E N 1, S A ik
2 IEH A (normal chew diet, NCD: £ H 1F ¥ 2 #¢ 1
L) AT BB 41 (high fatty diet, HFD: £ F & g 1 B,
6 J& 5, ¥ = iR 41 BE ML 4> v : HFD 4 . DZSM 4
(720 mg-kg'-d")~DZSM + $1 4 & (antibiotics, AB) £
(DZSM + AB: 720 mg-kg'-d"' DZSM + 50 mg-kg"-d" i
BIFEAR + 25 mg-kg'-d" mH R + 25 mg-kg!-d UK
WA, T4 (butyrate, 100 mg-kg'-d™), B4 10 X .
SHYHIBIEB S TARZY (AR 1 mL), NCD 4 Al
HFD 4145 T 55 & 1V 7 (0.25% #& H 36 4F 4k R iR
W), EBRG 6 J] o 45 25 45 I, BRI 31 5 0 S0 R
J&, T =80 °CORAE. %€ 12 h 5 7 e T L Z iR
P fiAE ) oo R B, JFFUE - 465 1 4 21— 38 o0 F 22 SR g

[l 52, 75— 8 R A7 T —80 °CREAT JF 82 HT

BAEEEE 16S rRNAEREMF S 25 DNA
FEEGA T SR AT A 1 4 DNA S, % F#E [ V3-V4
X 15 19 51 % (338F: ACTCCTACGGGAGGCAGCAG,
806R: GGACTACHVGGGTWTCTAAT) %JZ%{# DNA i
ITH 38, A5 Y =ik 2 i3 AR R 2R}
A R A =LA77 23 87, W 23 47 °F & 4 Hllumina
Miseq. T 5 B B 46 15 51 s 220 g, X 0 e A 5 ik
AT B B I #8143 25 B T (operational taxonomic unit,
OTU) Kt M43 2873 M. F2T- OTU HEAT B B
ZRAE S TR R AT . BEANAEYE B EdE
Mk i 55 35 £ = F & (http://www.majorbio.com/)

M3 LPSAN I APLEEFIM M E 2 h 5, K
FH 3 000 r-min B FE3# £E 4 °CF &0 10 min, 75 5515 3
FZ IR, A ELISA 70 & Il i o i) LPS 7K-F- .

mEEHEREN 2MmMBEFE 205, KA
3000 r-min” [ FE I LE 4 °C R &40 10 min, 7 &5 3] -
=R A= R Wl o o ol = ) R S A A v O Y T R
CHO.TG.LDL-c.ALT Al AST %4545

SCFAs &M 4 MIFREUE W N B 25 1 )
A 2H 21 2 50 mg, i\ 9 £5 4 #L (1) H,PO, ¥ W)
(3%) HIWBEA 78 4 ) % )5, K F 10 000 r-min Y 5% 18
7E 4 °CF 20> 10 min, B 300 pL_F3HEBINA 300 pL 1E T
M 30 i€ 415 %7 10 min; HUIIL2E 150 wL A [F A AR 9 H,PO,
W (6%) MR AL J&, i 300 pL 1F T B2 iR g 3R %
10 min. & % 45 S )5, 2K A 10 000 r-min™ (¥ %% 3 /£
4 °C N &0 10 min, B2 1IF T REJZE A =5 DU A<M
3 BT HE e FH G AT SCFAs B &40 M. (i i ot
XA RS B 2 R A0 i R A R
(DB-FFAP122-3232,0.25 mm x 0.25 um x 30 m, Agilent);
THE AR 2 90 °CH#%E 1 min, 4R 5 10 °C-min” JHif &
200 °C J& P #5452 2 min; HEFE 1R B 55 U500 B 2 4%
198 3 3 ol 240,230 11240 °C; 35 (A R) K AE
2R3 B P ) 07 3 HERE R AR 1 L R RE T 2 Ak
FE (PR 51 1); FeR ) R AR £ B 115X (SIM) R {#
H B b7 M 2% 81 AT R, FEE SR (B
HEHN 2e) HEAT 5 B TR G 44 R TR Vi 25 IR 7 IR A Y T
(10 mmol-L™") F 3% H,PO, ¥ ¥ #i B i LA T FE: 1.
2.5.5.10.25.50.100.250.500.1 000.2 000 pmol-L".

FFEE4RLR TG S EME  FRHEUH BT IT 4 212
50 mg, M 9 {55 KB To /K 2.8, P A 8 7 20 3%
Jii, K H 3 500 r-min” [ #53# 7E 4 °CF 250> 10 min, H
3 FH TG s ) S e T E R TG & & .

PARBFRN  PUE &K T 4%
2R B 24 h g, AT A IS A S )
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B T ARG -4 (hematoxylin eosin, H&E) 4etf; % 5
FH g (8] 5 Tk %) JFE O 2 2 AT 3 S T R U L
VIR B AT AL g o B €0 )5 100 v 8 S e ik AT
FH 0 2 I A 2R 45493 K T B C ARG W0, Ik FH 2
SE B 3 VT 43 O R VR Ak T 20 I 7 AR P R 5 AR
Beo VRIrFRAE: 043, A TR AR VE IRSE; 177, B R
U5 AV VIR BE; 2 43, o FE R T RS 1 VIR BE; 3 43, P EL
JIE W7 AR PR VIR BE o B B RN R b BR 45 2R T 4%

FHEER T E 24 h 5, 37 A H A )
F (34 1]])~ AB-PAS (alcian blue-periodic acid schiff) %¢
o, FH AR W 52 225 i AL 2R oM R A e ) B H o

RERAEN HAEaMYgS AR EE
Joi b < pt BB B LI B AR, BEAT ZO-1 AT OCLN 4
95 PR Gt 94 J5 5 F Alexa Fluor 488-111 £ 417N
R PUM CY3- L5 YU/, &Ja H DAPI (4',6-
diamidino-2-phenylindole) & Q4% . Geto 51V F
26 WM T WE I RERE .

RT-qPCR (reverse transcription-quantitative
polymerase chain reaction) #&30 MU JIE L 45 iz 41 21
B¢ HepG2 40 fitd, I A& 2R, FHRIE A A 21 24 78 70
SIFHRLAR, B0 5 F RNA $& HURA 7 S 52 U RNA
HU1 pg et RNA W5 6 BRCEBE cDNA G FEAT 52 2%
6 B PCR VAR AL R 1R 5K, LU ALK GAPDH
(glyceraldehyde-3-phosphate dehydrogenase) {E NN 2,
FEH 22 R R AR RIA & . S HEE W5 YT
FITERE 1.

Western blot # 0  #2 B HepG2 41 is ) =0 FK A,
F BCA VI £5 B B2, s & A8 MR e iR A kAT
SDS-PAGE (sodium dodecyl sulfate-polyacrylamide gel
electrophoresis) #E i HL ¥k I35 % 5 90 min. I AG W4

U, 23BNt (111 000 Fike) F 4 °CIF & 1K,
DB 5 NN AR S S AL MR bR AC ) 3 (125 000 H
FE) =R E 1~2 h, YelR 5 H B4 % K06 (ECL) 2
R4 B HE A ENC 5%, BLGAPDHAE AN S H .

GAHFE O SLIEE Y LU ME + AR R [x £
SEM (standard error of mean)] %7, % GraphPad Prism
8.0 A HEAT Hm AL ER AN GE vt 2 Ar, P ALRE AR ] LL AR
H unpaired ¢ #5536, % 20 18] L3R H 58L& 7 2 0 i,
LLP<0.05 NEA G ESR .

LTS
1 DZSMi@id i iEE B NAFLD i# 12

e IR KB I 4 L B 45 T DZSMUIRYT 6 i ), AH
X}-JHFD 44, DZSM 4 1§ 1fiL 3% #* CHOLDL-c #1 TG
S0 g KT B3 R B (B 1A), AFIEA R TG & &
B 5 B (B 1B), 1 H DZSM GEA R BF AR ML & ALT
KF (E11C); HFIE H&E Z .45 3 7R, DZSM R W 3
I i I REAZ M (] 1DWE); 5 H&E 45 12—, iF
R 2r et g5 S R, 5 HFD 41 L, DZSM 41 3 R
{14 JEF E 1 €2 )16 0 BH SR 082 (& LF) o T o Ml £ i R
ST )Rk HU AR AL FE R K8 W R IS, DZSM B Il
i < JFF i J2 I T T i 25 51 NAFLD f4E A B 208 55, 1X
U IE R B e 25 7 DZSM BUNAFLD HI1/E A .
2 DZSM BHIBT B EE

K FH 16S rRNA B 7 43 #1 DZSM % = i IR &
G b BRI WA T8 AR T E A . 2R 4 #T (principal
component analysis, PCA) Hl & 4 {5 43 #T (principal
coordinate analysis, PCoA) &% 3 i 7, A Lk F NCD 44,
HFD 20 B & 1] PC1 75 M| i #% ; 45 T DZSM J&, n 3 4
Wi HFD 51 &2/ PC1 77 [l #, B R 5 & 1H) T NCD

Table 1 Primer sequences of genes in hamsters and human HepG2 cells. Gapdh: Glyceraldehyde-3-phosphate dehydrogenase; Nirp3:

Nucleotide-binding oligomerization domain, leucine-rich repeat and pyrin domain-3; Mct/: Monocarboxylate transporter 1; 7/r4: Toll like

receptor 4; Ikkf: Inhibitor of kappa B kinase f; Nfkb2: Nuclear factor kappa B 2; Zo-1: Zonula occludens-1; Ocln: Occludin

Species Gene Forward primer Reversed primer

Hamster Gapdh TCGGAGTGAACGGATTTGGC AGCCTTGACTGTGCCTTTGA
Nirp3 CCTGACTCAAACCCACCAGT AAGGCTGCTCAGCAAAATGT
Mectl GTTCCTGGACCTGTCGTTGT CTAGCAAATGGCACACTCCA
Tir4 GACATGGCAGTTTCTGAGCA TCTTCCGTCCAACAGAGCTT
Tkkp TGCTGCAGAACGATGTTTTC AGGAGCCATCCTTACCCTGT
Nfkb2 GCCAGACAAGGGTAGTGAGC CAGGCATGTGCAATATTTGG
Zo-1 CCACGTTTTGAAGAGCCAGC CCCTTGTGACGGTACTTGCT
Ocln GCGATCATACCCGGAGTCTG TTACCACTGCTGCTGTACCG

Human GAPDH GGTGAAGGTCGGAGTCAACG TGGGTGGAATCATATTGGAACA
NFKB?2 TGTCAACCTCACCAACCACC GAGTCTCCATGCCGATCCAG
IKKp TTGTAGCAAGGTCCGTGGTC CACTCTTCTTGGCTGGCTCA
NLRP3 AGGAGGACTTCGTGCAAAGG AGAACTGAAAAGAGGCCCCG
TLR4 CATTGGTGTGTCGGTCCTCA AGGCAGAGCTGAAATGGAGG
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Figure 1 Effect of Dengzhan shengmai (DZSM) treatment in ameliorating non-alcoholic fatty liver diseases (NAFLD). High fatty diet
(HFD)-fed hamsters were treated with DZSM (720 mg'kg™-d"), DZSM+ antibiotics (AB) (720 mg-kg™-d" DZSM + 50 mgkg'-d" amoxicillin +
25 mg-kg'-d" clarithromycin + 25 mg-kg"-d" ofloxacin) or solvent (0.25% sodium carboxymethylcellulose) for 6 weeks. Hamsters fed with

normal chow diet were used as control (NCD). A: Serum cholesterol (CHO), low-density lipoprotein cholesterol (LDL-c) and triglyceride

(TG) levels; B: Hepatic TG level; C: Serum alanine aminotransferase (ALT) and aspartate transaminase (AST) levels; D: Representative

photographs of hematoxylin eosin (H&E) stained liver sections; E: The histological score of H&E stained liver sections; F: Representative

photographs of oil red stained liver sections. Scale bar: 100 um. n = 7-10, x £ standard error of mean (SEM). "P < 0.05, "P < 0.01, ""P <

0.001

M (E2A). SHNHI R A R Hras R (K12B)
FIREREZE S BT 3 (820) BoR, 11K |, DZSM
B S v IR R 51 Y JE BE T 7] (Firmicutes) 3 2
Th v FUFF 3 1] (Bacteroidota) 3= & BRI, 1 H. B & 4%
TR # T (Actinobacteriota) =F &, /b ML 2 F09 1 it
i INE ] (Desulfobacterota) 3 ; fERKT L, B RIX
A B 5 PRI B R 8 i ) Muribaculaceae  FLER AT
#} (Lactobacillaceae) X b A+ # £} (Bifidobacteriaceae)
Z 77 SCFAs W B I & &, F+ = BUE B F (Lachnospi-
raceae) Bt i 5K 1 A} (Desulfovibrionaceae) F1 8l I 1 A}

(Oscillospiraceae) B Bf =F &, DZSM 4b# /5 fe Wil 3% 205
e IR KR S DB R ) R R 7R R K L
DZSM fé B & Tt = FLER AT B & (Lactobacillus) AUE AT
W J& (Bifidobacterium). Allobaculum %5 7* SCFAs [ %t
AR F R, R IR R e R BIRE R 2 A
J& iR I & (Desulfovibrio) Oscillibacter 55 1 B 3=
FERITH 7o 1 HLR I DZSM %5 2 5 1) [ 1 b B 485 1 A
W F RN T RAMIT . PL SR,
DZSM A 208 7 i 18 B T 45 b A0 4, A LR ) T
IEH e AR M B DZSM 8.3 T i i 18 B B 2
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@®NCD o M Actinobacteriota O R
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L] C: ilobacterot: E lotrich:
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151 7 scra g _ e B e aucons
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SCFA
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) 0.1+
A
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A
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PC1 (31.75%)

W Lactobacillus

B Lachnospiraceae NK4A136 group
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W norank fnorank o Clostridia UCG-014
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Figure 2 Modulation of gut microbiota by DZSM in HFD-fed hamsters. A: Microbiota community analysis based on principal compo-
nents analysis (PCA) and principal coordinate analysis (PCoA) score plots; B: Community abundance profiling of the gut microbiota at the

phylum, family and genus levels; C: The mean proportion of multiple differentiated gut microbiota on the family (left) and genus (right)

Hrk

levels using Kruskal-Wallis H test analysis. P < 0.01, ""P < 0.001. OTU: Operational taxonomic unit
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Figure 4 The amelioration of lipid accumulation by DZSM or butyrate in HepG2 cells. HepG2 cells were incubated with oleic acid (OA,
500 pmol-L™") and lipopolysaccharide (LPS, 5 pg-mL™) for 24 h in the absence or presence of DZSM (125, 250, 500 pg-mL™) or sodium
butyrate (50, 100, 200 umol-L™"). Untreated HepG2 cells were used as control group. A: Lipid droplets in HepG2 cells was determined by oil
red O staining assay; B: The relative quantitative results of oil red O staining in HepG2 cells. Scale bar: 100 um. n =3, x + SEM. "P < 0.01,
P <0.001. Con: Control
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Figure 5 Effect of DZSM on intestinal barrier in HFD-fed hamsters. A: The level of plasma LPS determined by ELISA; B: The level of

mucin in colonic tissue determined by ELISA; C: Representative images of colonic goblet cells using alcian blue-periodic acid schiff (AB-

PAS) staining. Scale bar: 200 um; D: Representative images of immunofluorescent staining for OCLN (green) and ZO-1 (red) in colonic

tissue of hamsters. Scale bar: 100 pm; E: The mRNA expression of the Zo-I and Ocln gene in colonic tissues; F: Correlation analysis

between cecal or colonic SCFA levels and plasma LPS levels. n = 8-10, x £ SEM. "P < 0.05, “P < 0.01,
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