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[ Abstract] Objective: To investigate the effect of Huayu Jiedu prescription (HYJDP) on gut
microbiota and fecal metabolites in mice with endometriosis. Method: Normal female C57BL/6J mice were
divided into normal control group (CO) , endometriosis group (EM) and Chinese medicine Huayu Jiedu
decocotion group (CM). CO and EM groups received normal saline and CM group received HYJDP by
intragastric administration. Untargeted metabolomics method was used to detect metabolites in fecal supernatant
of mice, and receiver operating characteristic (ROC) analysis was used to screen the differential metabolites,

16S rRNA high-throughput sequencing was used to detect the gut microbiota, and Spearman correlation
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coefficient was used to represent the degree of correlation between differential metabolites and intestinal flora.
Lipopolysaccharides (LPSs) in intestinal wall tissue, serum and peritoneal lavage fluid were detected by
enzyme-linked immunosorbent assay (ELISA). The expression of Vimentin and E-cadherin in ectopic lesions
was detected by immunohistochemistry. Result: HYJDP alleviated the disorders of fecal metabolites and gut
microbiota in EMS mice, especially with the recovered levels of homoveratric acid, melilotoside C and
physapubescin in fecal supernatant. In the comparison of these three factors between EM group and CO group as
well as between EM group and CM group, the variable important in projection ( VIP) value was both above 2,
and AUC in ROC analysis was both >0.9. As compared with EM group, HYJDP restored the abundance of
species such as Lachnospiraceae NK4A136_group, Lactobacillus and Blautia (P<0.05). In addition, the level
of LPS in peritoneal fluid supernatant of EM group was significantly higher than that of CO group (P<0.05) and
CM group (P<0.05). The protein expression of vimentin and E-cadherin in endometriosis decreased significantly

(P<0.05). Conclusion: HYJDP which can improve the intestinal environment and reduce the level of LPS in

mice with endometriosis, is an effective drug for the treatment of endometriosis.
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48R UM R B A ( i T M AR A PR A FD )
NewClassic MF MS105DU & H1, 1 K 3F ( 2 [H # 15
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ABSCIEX-Triple TOF 5600 %! & % {% ( 35 [ AB
SCIEX /A7)

2 Ak
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RWW . DA KA K 3R G IEAT 5 5 b A L
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2.3 P AH ALK I Vimentin #1 E-cadherin (1Y & ik
WA /IS BRUE s PN S K 2L 4, 4% HR R 1 a2, A 0
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5 min, Y& 3 W o WM A R ARid 1 E B R 1gG,
37 °CH#H 30 min, PBS Mk, AKX S min, ik 3 1K .
WMEER R MR -AEWEREEY SABC,37 CIEH
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Imagel 1.48 R F 47 73 G EE Gt
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13 000xg,4 °C 4 F B0 15 min, B b1 5% 5%
Z LC-MS #FFE/NE LML AT B B35 5 I R
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PR AT — 2R 5 AR Z(E 80% LA I 48 i IR iR 4F
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P A AR X B 7E I 22 (RSD) >30% FY 28 B 5 K B0 4% iF
17 log,, % A, 15 3 Jie 2 ] T )5 2k o A 19 50808 6 1
H Progenesis QI #F 1748 JF % & , 8% B (5 2 5
B g 2 (http . //’www.hmdb.ca/, https : /metlin.scripps.
edu/) #EAT VT AL .
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DX 3 45 A TR0 AR I 56 B0 0 A 22 5, SR AL R Y 22 57
R . (O)PLS-DA J3 7t , 78 i AU L (VIP)>1
AR BN 22 A i . B IR RL G AL, 200 1K
AR I 0 R R B AR LG RO . R TR
55 (Studen't test) 45 £5 2 7053 M OPLS-DA 1 J5 1% , i
e i 2 18] 22 S AU P (TR I i R VIP>1, P<0.05) .
iz i A BAER YR 4 (ROC) AT IT A T
T FL(AUC) , F0 AR 5 49 %8 20 18] 1K 3 5% i 72 2, LA
R RO ALY B AUCE>0.5 I A
SR s 41 1H] X 4 Marker .
2.5 16S rRNA i & AT F$(E DNA 421K,
PCR " ) & Tllumina MiSeq il i 2 75 22 i ) #f
5 A o AR . Al Tllumina 2 & B Miseq
PE300°F- 5 ZEAT I ¥ o ZEFF Silva Kdli 5, LA 70% (1
o {8 HE AT G A, A5 30 4 B i 7 AN ) 43 2K R BE
V& K . Mothur 20 (v 1.30.1) %I 7 18 B HF o 2
#EM: $8 B0 (sobs, ace, shannon, simpson ) #4743 8. B
Z M = 4E F A bR 2 T (PCoA ) Bl e i, R A R i
5 AT PCoA Gt M AR o GE it 7 B ik H
ANOSIM 73 #7 2 J| Wi 73 21 J2 75 A 5 S0 AR 416 7 A
75 J& K P b B9 AR X oF B 31354 AR 8] Jensen-Shannon
Distance FE 25 , MM 58 WG & #F 43 B 50 B o R A
Wilcoxon rank-sum test i 4 1 FDR £ 5 ki $ % 1F
TP AET] B K B R 25 5l N 2= =L
VU 537 H A L (TQR) 7R 45 AWy Rk X = B2 . )
A R (pheatmap) - Ji& “ 3% (0 £ 155 4 - I 3 71 #F 7 OC Bk
3BT T B2 IR AR AH 6 RBUGR S CERFR T . A G
B AR ) 7 =X B 3 (0 A R Ok R g A 5%
PERAN .
2.6 MK ENE R HT ARG
B4 FE A 4 A SF &5 TCMSP (http: //Isp.nwu. edu. cn/
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temsp.php) £ $ HYIDP Jir & H 24 fb 27 il 41, JF 3615
B A 2 18 WA A A AR L HE T 9 S B Rl A S
B BCE R 2 H IR A BE (OB )>30% FiIZE
2548 B0 (DL) >0.18 (1 4k 27 Ji 43 A b A R0 1R 147 -
i 1t 2 i) Drugbank 4 J% (https: //www. drugbank.
ca/) £ ) B i A & o AT RE RS PR R EE AT A
Swiss-Prot/TrEMBL %% #i& & (https://www. uniprot.
org/uniprot/ ) B A &0 Pk W 43 A FH AR £ 45 2 5% 4 il
Xf /N BUEE R 44 o F ] Cytoscape {7 4 7 v 2] -
ARy -1 S I 2% 3 3 network analyzer 1
1 53 #7285 FEAE 1% 0 . 7F DIVID £ % )& (https:/
david.nciferf.gov/) iy A Jr A H 25 4 /)N BRI PR A,
FRHL Toll-like receptor signaling pathway FH 3¢ #0553
W2, I e #5220 | R4 15 (KEGG)
Mapper kegg.
pathway2.html) 3 HCHE B bR i & .
2.7 GiitfEiE Z RN R LPS B R H
one-way ANOVA £ %, - #4712 5 4, R H SPSS
2100 R AF AT 43 1o EM AT CM P 2 (8] 4 2% 240 1k 25
HOBCE R TR 5, it &= OB x5 Fom , R
GraphPad Prism 7 #1443 #7 , T A G2 11 K 56 34 2 3L
KL, P<0.05 %R 22 A Gl 58 L.

3 &R

3.0 XA SFAE/DNRIEERQW Y XN

(https://www. jp/kegg/tool/map

i E A AT 1 AR ) AR 2 B A, 5
41 18] VIP>1, P<0.05 > FQF 1 1 Oy 22 S5 AC M 90 .
PCA 3 #T &L, CO,EM Il CM 3 41 ] B it 43 43 77 1E
255 (1), SV B N 3 4 FEAS Z (8] B B A 22
FIEH N REAS 22 [) 9 28 S B2 R/ o 48 A A b i B BE
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Ko PCI1AIPC2 735 F 7R 55 — A 55 = 328 73 5 ik
B 38 PP LA, Pkt 3 20 W] 5 BE AT 20 1Y 25 5%
R AR (KD, 2P 4675 BRRBEY
lalpha-hydroxy-25, 26, 27-trinorvitamin D, 24-
carboxylic acid Z 4b, H 4y 19 F ACH ) 7K - 15 w1 1E
HOE H 4 K F ek # . H b homoveratric acid,
melilotoside C Fil physapubescin 7£ CO 5 EM 4 [i] LA
K EM 45 CM 41 [a) L it VIPEH>2, iF— 25 %t
X 302 F AR LA CO 41% L EM 411 EM 414 1L
CM 41k 15 5 /E T ROC 43 1 & ., AUC {H >0.9
(K1), AUC A B, 356 B 40 50 BE B 4 5 95% AR
DJE (CH Rm B TS BEMAE W T kit A
AUC 1 95% {5 X 1] 5 fi £k 1 i 502 45 5 T ROC
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Fig. 1 Effect of HYJDP on differential analysis of fecal metabolite levels in endotropic mice
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Tablel Abundance of twenty differential metabolites in three groups
A5 (F+s,n=6) CO/EM EM/CM
R m/z B % te/min
CcO EM CM FC P VIP FC P VIP

1-H9£-2526,27- 24 EF 38927 pos C24H3604 584 4.85+0.05  4.68+0.13  4.47£0.12 1.04 0.016 1.13 1.05 0.018 1.65
D, 24-J2 1% lalpha-hydroxy-
25,26,27-trinorvitamin Dy 24-
carboxylic acid

Ab-F5 5w e 37728 pos C21H32N202 521 3.62+0.03 3.72+0.03 3.62+0.09 0.97 0.000 1.04 1.03 0.026 1.03
4b-hydroxystanozolol

9R,10S-FF AT il iR 299.26 pos CI18H3403 7.81 4.44+0.09  4.70+£0.14  4.46+£0.21 0.95 0.005 1.47 1.05 0.045 1.57
9R,10S-epoxy-stearic acid

Rl A IR 271.10 pos Cl6H1404 3.90 2.1240.06  2.26+0.09  2.03£0.20 0.94 0.012 1.03 1.11 0.030 1.54
echinatin

AR 253.25 pos CI17H3402 7.81 2.28+0.10  2.64+0.22  2.25+0.33 0.86 0.004 1.77 1.18 0.033 2.06
heptadecanoic acid

= R R 172.11 pos C7HI5N303 0.81 1.78+0.04 1.91+0.06 1.80+0.09 0.94 0.002 1.07 1.06 0.030 1.11
homocitrulline

[SERL A 197.08 pos C10H1204 3.00 1.69+0.53 0.65+0.38 1.45+0.52 2.62 0.003 2.97 0.45 0.012 3.08
homoveratric acid

RO A 555.40 pos C35H5807 8.30 3.20+0.13 3.41+0.19 2.99+0.33  0.94 0.046 1.17 1.14 0.021 2.20
melilotoside A

FARRK C 933.50 neg C47H78016 11.92  2.90+0.22 2.24+0.37 2.83+£0.15 1.29 0.004 2.32 0.79 0.005 2.73
melilotoside C

N1- 215 WA e 188.18 pos C9H2IN3O 0.58 2.41+0.11  2.62+0.18  2.39+0.14 0.92 0.037 1.21 1.09 0.036 1.66
N1-Acetylspermidine

N-H 25 T S GM2 724.61 neg C43H85NO8 11.63 2.55+0.28 2.97+0.27 2.59+0.17 0.86 0.026 1.67 1.15 0.016 2.03
N-glycoloylganglioside GM2
fif 2% nonate 171.10 pos C9H1604 3.56 2.38+0.10 2.56+0.11 2.32+0.21 0.93 0.015 1.19 1.10 0.035 1.63

L 2 B R 326.30 pos C20H39NO2 8.56 4.02+0.09 4.29+0.14 3.96+0.17 0.94 0.002 1.58 1.08 0.004 2.14
oleoyl ethanolamide

MKz 2 3-HlEH 501.14 pos C23H26011 294 137+0.31  0.9120.36  1.59+£0.63 1.51 0.040 1.76 0.57 0.044 2.59
persicogenin 3'-glucoside
L3 AR physapubescin 57232 pos C30H4208 7.54 3214024  2.48+0.46  3.26+0.35 1.29 0.006 2.38 0.76 0.008 2.95

RN (G00)EEBRMIREE 34130 pos C21H4003 7.81 2.98+0.11  3.2440.16  2.92+0.25 0.92 0.009 1.46 1.11 0.025 1.87
polyoxyethylene (600) mono-
ricinoleate
postin 531.28 neg C22H40N8OS 11.80 2.43+0.24 1.97+0.37 2.49+0.09 1.23 0.028 1.83 0.79 0.008 2.51

EiRZES D, 317.21 pos C20H3205 6.46 2.41+0.13 2.20+0.20 2.66+0.11 1.10 0.048 1.23 0.83 0.000 2.65
prostaglandin D,
1 142 punicic acid 279.23 pos C18H3002 5.81 2.89+0.10 3.17+0.15 2.82+0.16 0.91 0.004 1.56 1.13 0.003 2.21
45 % R valinopine 248.11 pos CI10H17NO6 2.10 2.76+0.02 2.89+0.07 2.72+0.14 0.96 0.001 1.09 1.06 0.023 1.36

1 ineg. T TR pos. 1IE & F A 7 X FC. B 1k

RE, ZREMEBAL, 28 EM 49 Fh 2 RETEREAT , &
HYIDP G Y7 5 A Bk 52 (18 2A) o 1E beta ZFE £ T
8T, AN [] 20 B AR A5 22 [] BB B A0 (P=0.001) , $7R 3
20 W) Tl 21 B AEAE 22 5 (K1 2B) o 7E alpha Z M
IH , EM #H sobs, ace il shannon 5 £ {5 T HoAth 5 4H ,

simpson i B EHEH T HM 241, mMco5cM4lz
)T F 1 2E 7 (R 2) /s EMA/NR BRI 2
FEE R 6 R, 1 HYIDP IS YT )5 R . itk —
X 3 HREA HEAT OTU KV 1 B 43 B 43 B ) & 3,
3 Z A7 B A B 22 5 (K 2C) .
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Fig.2 Effect of HYJDP on intestinal microflora structure analysis in endometriosis mice

%2 3418 alpha ZHMERBELE (f+5,n=6)

Table 2 Comparison of alpha diversity index among three groups

(x+s,n=6)
2151 sobs ace shannon simpson
CO  227.6+£13.63  240.7¢13.61 4.018+0.11 0.034+0.003
EM  198.4+13.58 211.8+12.85 3.544+0.14> 0.062+0.009%
CM  258.4+4.09"  273.1£3.79Y  4.162+0.07" 0.035+0.004>
E: 5 EM A HE Y P<0.01; 5 CO 4 LA Y P<0.05; 5 EM 4 L

%3 P<0.05,

1T K E, 5 COH W H, EM 4

1.0
= }]E}acterondetes
irmicutes

¥ 0.8 I Proteobacteria
xR Verrucomicrobia
im I Cyanobacteria
B 06/ others
.H.l.
¥
# 04
2
3
o 0.2

0.0+

CM

Cco
B3 3HENTEKFEHEEFEHURESR

Fig. 3 Difference of abundance composition at phylum and genus level among three groups

3.3 HYIDPIAJT TG I 18 # B 5 28 AR 5 B

EM

g3 B g5 R ik —
melilotoside C Fll physapubescin 3 {5 #) 5 EM &
CM 4 J& /K F 4= BE R 20 19 8 47 1 G BRI &
B o XA Y 3l 20 00 2 AC 5 ) AN R L R T R R
BLAE EM 41 7, 18 5 ¥ Physapubescin 5 Bacteroide
FOE R M K (P<0.05) , Wi 5 norank_f
Bacteroidales S24-7 group = J& & 1F A1 & (P<0.05) .
1 ¥ Melilotoside C 7K - 5 Ruminococcaceae
UCG-014 =F J& & 1E # X (P<0.05) ,
Lachnospiraceae, Ruminiclostridium_5 F J& 2 i 3%
A6 (P<0.01), 1 5 Parasutterella = i 5 i 3 11
- 208 -

%4 # ¥ homoveratric acid,

Y norank f

B REE TS

Proteobacteria fl Verrucomicrobia & J& i} & F+ & , 1M
Cyanobacteria F= & Iif 2 FEAIL , 2 253R 97 J5 34 1) 1F
WA (83,3 3) £ F BT 20 A9 5 s o, O
A 13 Bl A BEAE 3 417 7E 3 2% 5 (P<0.05) .
2 W 25697 J5 , Lachnospiraceae NK4A136_group,
Lactobacillus, Blautia, Parasutterella, Roseburia,
Akkermansia Ml Allobaculum %5 9 ) & J& 3 B ¥ 1]
CO H K- Jr m R 5 . M Ah, HYIDP A 47 1] 5] i
norank_o_Gastranaerophilales 1 Alloprevotella ¥ J&

FESEAE(K3,%£4),

1.0 [ norank_f_ Bacteroidales_S24-7_group
B Lchnospiraceac NK4A136_group
I Allobaculum
Ruminococcaceae_ UCG-014
0.8 B Lactobacillus
norank_f Lachnospiraceae
I Alistipes
0.6 || Parasutterella
. B Bacteroides
B unclassified f Lachnospiraceae
[ Prevotellaceae NK3B31_group
0.4 Akkermansia
2 Rikenella
I norank_o_Gastranaerophilales
M others
0.2
I _
0 0
' co EM M
M5 (P<0.01) (K 4A).
£ CM 4, fX i % Homoveratric acid 7K F 5
Lachnospiraceae NK4A136_group, norank_f
Ruminococcaceae, Desulfovibrio, Unclassified

Lachnospiraceae, Ruminiclostridium_6 F £ 5 1
% (P<0.05) , 5 Ruminiclostridium_9 = fF 5 i 2 i
M & (P<0.01) . A% i ¥ Physapubescin 7K - 5
norank_f__Lachnospiraceae F J& 5 1 #H 5 (P<0.05)
(K14B).

XF 5 EM 5 CM 4[] 73 Fi i 44 1) 2 S5 A 40 ik
Fr D BE o A A 8L, 3L [ 4 KK KEGG level 3 il f#%
(K 4C)  JF7E 7 50l 5 b 1o 3 % 4 A0 45 I g
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x3 ZANKFENFENFEE(FEHBRT2040)

Table 3 Relative abundance of species at phylum (top 20 in abundance) level in three groups

o CO (n=5) EM (n=5) CM (n=5)
S
PR DUEERIEE (1/4,3/4) PR DU EE(1/4, 3/4)  RiEC DU ERIER (1/4, 3/4) P

AT 0.67 0.091(0.616,0.707) 0.65 0.037(0.618,0.655) 0.7 0.037(0.685,0.722) 0.37
Bacteroidetes

JEBETH ] 0.29 0.092(0.279,0.371) 0.29 0.066(0.241,0.307) 0.24 0.038(0.231,0.269) 0.33
Firmicutes

AL 0.016  0.011(0.01,0.021) 0.045  0.008(0.043,0.051) 0.039 0.011(0.029,0.04) 0.004"
Proteobacteria

RGN 0.002  0.003(0,0.003) 0.026  0.044(0.009,0.053) 0.002 0(0.002,0.002) 0.026"
Verrucomicrobia
Saccharibacteria 0.001 0.002(0.001,0.003) 0.000 5 0.002(0,0.002) 0.002 0.002(0.001,0.003) 0.47

eI N 0.000 8  0(0.001,0.001) 0.002  0.001(0.002,0.003) 0.002 0.001(0.002,0.003) 0.18
Actinobacteria

HEEB ] 0.000 6 0(0.001,0.001) 0.000 5 0.001(0,0.001) 0.001 0(0.001,0.001) 0.51
Tenericutes

EE 0 0.003(0,0.003) 0 0(0,0) 0.01177  0.005(0.009,0.014) 0.006
Cyanobacteria

H: 5 COA LI VP<0.05(FK4[H).

(asthma) , FceRI {§ 5 18 % (Fc epsilon RI signaling CXCL10, Aktl, Fos, MAPKI1, Jun, MAPKI14,

pathway) , 9 Y1l £ 5 9% ( African trypanosomiasis) , fil
e & 14 @t (thiamine metabolism) , W il B8 10 #f
(linoleic acid metabolism) , 4k 4= & B, At i (vitamin
B, metabolism) , 28 ¥ 1§ 2% & h{ (monoterpenoid
biosynthesis) (& 4D),

3.4 HYJDP XS A S AE /N U A LPS 52 SR Iy
RN FIEE R T . 5 COH L, N
S E /DN Bl R Y IV R g B A R b LPS %
B 5 T & (P<0.05) ;5 EM 4 HL 4, i 4 HYIDP 34
IV 05, SR E /DN SRR /0 B IR s TR R T I Y R g R
SJIK LPS 5 i KW R B (P<0.05) o RS AL LT 4R L
645 J5 1, I HYJDP b B 5, /) BN 52 &b Vimentin
il E-cadherin £ [1 3% ik B & K& (% (P<0.05) (£ 5,
6,&5),

3.5 HYIDP % 25 Bl HL PR 76 X 8 20 1 i
TCMSP, Drugbank, Swiss-Prot/TrEMBL 3 /> % §i& /&£
WK I T HYIDP 32 vp 25 19 A RO o3 A R HE A2
A Kok I i) /0y BUBE PR o 7 A R0CHE R B0 O TR R
2 (216) , H U R #(209) , % 25 (191) , Kl
HE(51), AR (20) MFLA(11) . KHEF KR,
HYIDP A &% 8% o3 18 76 /F 48 i 3k 251 4>, Hop
Ptgsl, Ptgs2, Chrm1l, Chrm2, Chrm3, Pgr, Gabral,
Ncoa2, Adralb #8 55k 6 Fp 25 A7 (WL Bl 6) . o
5 Toll-like receptor signaling pathway #H ¢ it # 15 A
15 4>, 4 4 /& IL-6, TNF, NF- xB, CXCLI11,

Caspase8,IL-1b, MAPKS ,I«kB«B il Sppl1 (WE 7).
4 iTig

TEAR WG, BARTE N S IE sh ) A 7Y | 56 ik
T HYIDP (AE T, 5 AERSR A KR 22 5 (B A
N & HYJDP fig % A7 2% el 5 /s U 18 A P 7K
VL M RS e W R 2 AR S R E R
PR B, BEAh B9 B8 HYIDP X RE 54 25
G 50 /N B 9 LPS 7K - o X s 25 5L A B
PR S5 0 5 A i T Tk A A T A AR

BN R S 0 B AR — AR DL R I Lk
YN, BEAE A R oY & e A o (B R R
WML 2= AR R W 2 L JF Hid R A —Fh R % A 2L
IR IT F-Be th B> . 78 P8 S0 0 kL (9 0 it A v
JIEJ PN e 8 A0 T R B S B 9 N A B A
871N K L A SR 2 13 200 M 20 2 A FH AR A B0 T
Ho 5 A M B B 1S 22, (A5 I I N RSB L T e e
RS R 2 T 9 SR AT B A P B P R
FriE AR A R B AR PE R i A &,
AN VeI R R R VN B 5 A0 G T T N Dy
SEAR RN RPEFR L . BRI L VAR AR & M
WA 90% , {H JE N S AE 9 K AR B ENAE 10% A2
A8 OSSR 8 T 4R T E 9 R A B X B 25 5
i TE TR SR 3T AF Ok 1 B S8 IR, A 4R RO SR
RIE HFREFLZHEALEETEENY IR 5%
I 10 K A R R 2 i AR BB R
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R4 JERKFELHMMENEE(FEHBI204) (=5

Table 4 Relative abundance of species at genus (top 20 in abundance) level in three groups (n=5)

Cco EM CM
ES Y 53437 % 1] B U 3 for i 1] B VU 4337 1] B P
AR 4 AR LREIE 4
(1/4,3/4) (1/4,3/4) (1/4,3/4)

KT £ AT S24-7 B 0583299 0.091(0.616,0.707)  0.62  0.065(0.563,0.628) 0.64 0.108(0.562,0.67)  0.5655
norank_f_Bacteroidales_S24-7_group

BIREEL_NK4A136_FF 0.076 0.092(0.279,0.371)  0.029 0.022(0.008,0.03)  0.082 0.034(0.051,0.085)  0.009"
Lachnospiraceae. NK4A136_group
FLER W Lactobacillus 0.053 0.005(0.051,0.056)  0.004 0.001(0.004,0.005) 0.007 0.005(0.004,0.009)  0.009"

-5 IR KT RF_NK3B31_# 0.03 0.026(0.016,0.042) 0 0(0,0) 0 0(0,0) 0.002"
Prevotellaceae NK3B31 group
AT Bacteroides 0.025 0.009(0.02,0.029) 0.015 0.006(0.012,0.018) 0.013 0.01(0.006,0.016)  0.013"
% H WA _UCG-014 0.019 0.025(0.015,0.04) 0.044 0.035(0.015,0.05) 0.011 0.006(0.009,0.015)  0.33
Ruminococcaceae_UCG-014

KIFE £ BIRER 0.027 0.009(0.019,0.028)  0.006 0.006(0.002,0.008) 0.015 0.015(0.015,0.03) 0.008"
Unclassified [ Lachnospiraceae

KW £ BEER 0.016 0.003(0.014,0.017)  0.012 0.008(0.006,0.014) 0.03 0.015(0.021,0.036)  0.007"
norank_f _Lachnospiraceae
5B 8 Alistipes 0.023 0.011(0.015,0.026)  0.019 0.009(0.011,0.02)  0.014 0.005(0.013,0.018)  0.14
i K555 I & Blautia 0.009 0.001(0.009,0.01) 0.002  0.001(0.001,0.002) 0.006 0.003(0.005,0.008)  0.04"
Ruminiclostridium_9 0.007 0.003(0.005,0.008)  0.006 0.004(0.002,0.006) 0.007 0.001(0.006,0.007)  0.275 3
Parasutterella 0.008 0.004(0.006,0.01) 0.032  0.024(0.023,0.047) 0.017 0.012(0.017,0.029)  0.004"
K25 L EwF 0.006 0.002(0.005,0.007)  0.009 0.008(0.001,0.009) 0.006 0.003(0.004,0.007)  0.960 8
norank_f _Ruminococcaceae
X & J& Roseburia 0.004 0.001(0.004,0.005)  0.001 0.001(0,0.001) 0.006 0.005(0.005,0.01)  0.005"
JIi B 9 4 & Desulfovibrio 0.007 0.004(0.003,0.007)  0.005 0.007(0.002,0.009) 0.006 921 0.002(0.005,0.007)  0.677 1
Akkermansia 0.002 0.003(0,0.003) 0.026 0.044(0.009,0.053) 0.002 0(0.002,0.002) 0.026"
Allobaculum 0.001 0.003(0,0.003) 0.15  0.095(0.099,0.194) 0.021 0.02(0.004,0.024)  0.005"
norank_o__Gastranaerophilales 0 0.003(0,0.003) 0 0(0,0) 0.011 0.005(0.009,0.014)  0.006"
Ruminiclostridium_6 0.001 0.002(0,0.002) 0.006  0.006(0,0.006) 0.004 0.002(0.003,0.005)  0.23
013 75 7K & Alloprevotella 0 0(0,0) 0 0(0,0) 0.008 0.022(0,0.022) 0.03"

Y 18 S N SRE Z B A TR O iR &
Z[H] A 5 S H A R T R IS Y . ) H R
1k, 3K W A Z ] R oy WE AR AE S M A I e
. ®IFUR,BAILEY 25520 % BN 530 16 o] 46 i i
REAEAE R IF 5 17 18 0% R A R Z R — 8
KW 5ok WS R B /N BRSO
Ja N ERE BT EED, 0 RIRIT A
A A% 1 ) 9 S5 kA K, I S I I N R MR B
553 BB 5 [R) () 2 BR 1 HY IDP X N 59 /)N U
TE PR P 45 R S ) R ERE S N T S AR 4 2
WFE, i — LR T Wil R 5 N S RS . A
Fb IE H 4, P S /0N BV G B R 2 A AR A A A
ZZTL, M HYJDP B % 2l 38 N 5 ik /D BRUW 18 9 3R 553

LPS & — i 5 22 [C B Pk 18 4 B Y B 2 20 Wl
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g3 BB TS T 32 58 BN B A g B I, O 1 DA A R U
B F4] T % {5 5 . Toll-like receptor signaling
pathway J& LPS 1 H %) 28 HiL3d B% , 68 08 0% 4% 0E I
L, AR HE AR Y 28 0E PR35 1 T . LPS RE % 31 3 S+
S0 A B PN I JBT 240 i A R Y R SR SE I T -
(TNF-a) Fl F1 40 L 41 3-8 (IL-8) , JF- 34 58 A T8 N
S LB S5 20 M A AT 22 03 2406 M AR BE S K L HY IDP
APPE T X P AR A 2 A s L R A i L R R AL
fiff 2(COX-2) FIi 5 It 2 E2(PGE2) By & ik , it ik A
B N S L B BT AN M Y R A AN 2R L s BIE O
KB, LPS A% if /F A% 5% s I -k B(NF-«B) il
B A2 R /N BT B S A5 200 D g SR ) A T
M A2 #E /N B EMS 5 AL 1 A2 KB AR T HY JDP
W 2% 24 B 2= BF 5% o & B Toll-like receptor signaling
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Fig. 4 Correlation analysis of metabolites and intestinal flora between EM group and CM group

x5 JHEREXBR MFMBESRPLPSKRIZELLE (G,
n=5)
Table 5 Comparison of LPS expression levels in abdominal

supernatant, serum and intestinal wall homogenate of three groups

(X£s,n=5) ng-L"!
4151 I W Yk R IR 7783
EM 2365+139.7" 6 4681084 68.18+19.33
CM 1 635+163.6% 4975+156.1% 34.78+4.947%
CcO 933.4+65.162 3 692+287.5 17.15+7.228

5 EM A H AV P<0.05;5 CO 4 H 482 P<0.05,

® 6 EMZAMCM A Vimentin F1 E-cadherin F H &% tb &
(X+s5,n=6)
Table 6 Comparison of Vimentin and E-cadherin protein

expression between EM group and CM group (x+s,n=6)

21 51 Vimentin E-cadherin
EM 0.22+0.01 0.30+0.01
CM 0.18+0.01" 0.26+0.01"

5 EM H# DP<0.05.

pathway 5 NF-«B 5 Bk & , H. 0l L NF-«B #9 1E 1 #0
Mo AW &I, HYIDP G815 B K 17 BE 20 21 1
WM P LPS & &, IR fE 98 /E H T Toll-like

E-cadherin

A.EM4];B.CM#4
E 5 TFi4H Vimentin #1 E-cadherin ¥ B &%

Fig. 5 Protein expression of two groups of Vimentin and

E-cadherin

receptor signaling pathway £ i & [ , ¥ il & 4 , #
il 9 kb B9 & A & . HYIDP X N S E /0 B Y
LPS i el 38 F FHAR A AT R 2 8 3ok 9 15 1 BE 5 i 5 B
B, T i 1 TR A TR G R v 4 s AR .
Hb  HYIDP A7 8808 53 68 48 V5 I S 000 kL D82 ) =
S A AT YL RS .

FE I RS2 bR T AR, HYIDP 2 L 6 R 25 0 &2
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B 6 HYJDPHEE(ERE=ME
Fig. 6 Network diagram of potential targets for HYJDP
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