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ETEEFIAFRIARKRERE | 5T AEEWE

BRI RN Y

H AR kg, KA B4R
1. Bl EZG A E S B ARBERS, FiE 200137 ;2. 1T 458 X AR E R, % 200135

WE B . AN ERABAEARKENRRE | 5542 AWMBE(CRC)BRAM B IrHAIER, k.M
# CRC B RARA B BLR 2h 69 20 RAR AL AR A 3T B Atk EEH & | 5 7 1K(17.47 g/kg) . F
(34.94 g/kg) . 21(69.89 g/kg) FF40 , 4405 A, AT RAEF AR KEHRE | 575 &F Mk
B TR R K AR S T2 BB A AR, TER BBIRTBIR M B A RESIT HE 6 X T8
F AR BRI LR I ik T 2RI P A S KR IE A B AR 3 IR B M R A AT R R B )
AT, HERGARENE | 57 3R FARK B E A RRE TH(P<0.05,P<0.01), HE & 2+
REH S | 5 T @A F AR e AR AR, BAE R R R AR R, KA RATN RS,
HEAL ST BLBARE B | 5 o7 P A B8 8l A I G REATH G EATH B R BARE &
EFEFEREWM(P<0.05), BB SHEBRATE B JEALA B WATHE B ERERYE E KW
HANFEREBRIL(P<0.05), FAHLE S AR MG A4 B (KECG) 5 AT LI 5 B pEAR M E %
BT ZFEH(P<0.05), % o - R EAFEH UTP - 5 24 - 1 - SRR 8R4 05 BF 0L 5] 4 48
T EF B a-D-NEABASBEALZERPHRTHE(P<0.05), &t KEHE] 5 HBE
W ARG FE BRATHNFE SHmis LMl s S mE NIRENRS, m TR ES

ARFBIEF 09 o — T AEFBET B2 I A AR CRC w812

XA
FESZES . R285.5 XERFRINAD A
DOI;10. 19664/j. cnki. 1002 —2392. 260069

ZEH 98 ( Colorectal cancer, CRC)/EHTHL R S
1o AR A BRI R0 5 = H B m i
FEFICHET 56 4 ZPR I R RN E
FEFER A R AL A4k AAE | S sse Ay AR T
FEALAE RS Il B B Py Bl
RERHMEEZNMEDESRE , AUS5E
TR g Je A= R A B B A 7 1R A A G A B
AR S A R A AR R E NI R E ., Y
EEY) - 16 3 - B AR AT 1 B B IR Y Al g |

KR EE2025 -01 -07  f&E HHI:2025 -09 - 12

BEE&WE . HFE HRPIAIES T H (82204845) ; AT A F X DA &
S AR H ((PWZxk2022 - 04) 5 IR F AR
AR E) R (22ZR1447900)

YEE BN H SCUE (1999 - ), Lo W-AFgE A, 355 R iR 1) v o s 45
HIBITHISE .

« BAEVESE M (1976 - ) 55 W B8, FENFEMRZE LT,

LHMB R ERE ] S, hE AR, EARNY o -F HEFH
XEHS:1002 -2392(2026)04 —0007 —09

& Z 5 5B DI Re ZZ LA OB , W 2 PSR B AR  RAE
PERIR S 25 B e T 00 PR R A A bt DG AR
A 1) S S ST R W A D RE W T 2 AR 4y
BT &I, UE A T R K AL A P AR S B B 1y
AR H 5 CRC MEJRAFAE B B AR OCE | X sk
PR | a0 A A A L R MK A= i AR
WA, TBERRIAYT CRC M— A 31z,

FEF R IE A FRIS S R S B %, CRC R IR
RIGy A Z 4R P TGS AR AR AL XURE | 95
g PRIENE 1507 & LR E B R R
2RIl IR S B AL A i 22 B 55 5 L U T 3 B R T
Z WEARSE T =R 2 RER IE B A S a5 s )
TR EEIA I, G PRAIF 28 3IE 52, 1205 77 B AT ok 3 i
] CRCM R e H o TS B A il Bh Ak T A R
MR R AR/ N AR A CRC ) A
B B 34 i B PR IR 3 5 B S R AIRTR Y7 R R A 56
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BEPE N & AR ST RRE AR I T AR T KON
S AL s, 1207 18 1 T R A N R A K
(IR I 45 B g I R A 70 e ot A58 A=, BEL
fifrfgE s pE R AR T RS R T T T ARG
A, PETT AL T A S B AT R H R v N B, AR F
Fiz RSB FE A , RGSfET R E N 1507
1005 4 U i TR AR 7R i T TR A e R PR RRAE S AR
DiReAsAk, B TE NG Y — 18 AR B AR R A e R
PUMEAVE FMLE, A4 AR IE T 9 T 5 5 Bu s i IR
I AR BT 7 AL B SE A A
1 ##
1.1 3

20 H SPF %% 6 JHIA M BALB/ ¢ — nu #5145
i 18 ~20 g, I A BN FIRSE L SR A BR AR, 52
S A SIS . SCXK (#7)2019 —0004 , 2K 5h 1
F T Lilgh B2 KM RS E NREBE s b, 44T
TR TR ER FH A R i 2R T 512 560 P 4 92 S5 o VAR
ARSI T R LT -E N RS B SL 56 sh W e 2% B
AL (HEHES 2023 — AR -009)
1.2 25 Ml &

HIEW® 1 S E 15 ¢, K725 15 ¢, WHAR
15 g, K% 15 g, 1L2h 15 g, 41515 g, FIfEREEH 15 g,
2555 15 g, BEALR 15 ¢, 115 10 g, £ 10 g, ML
10 g, % HH 5 g R (A B A — HIRIHZS
), PR HH D E R RS B ARE
B 24 B AL, T B4 2 A Sk BTN 500 mL ALZE K
202 h, BKCE S MOCK R 20 min 24 48] —
FIAY 2259 ; —RAnsK 400 mL, [A] ¥k REE H F2
WK IR AR A e R A i v | B T iefs 25 AN
|- 80 CAKIAMARZE 100 mL, B2 25452540 1.7 ¢/mL,
IyHE 4 CHERAE,
1.3 EEF S

INEEE BRI CT - 26 Bk (DR A MR A
BN A, B85 . LGZC199 ) 5 41 I ([ 25 S A b il AT BR A
A, 585 .69018961 ) 5 HH i ([ 25 45 A L g A7 BR A ]
$5295:10010018 ) ; — HI 2% ( E 25 5 Al 1 ilg A FRA ],
10023418) ; To/K (B 254 A LA FRA R, 5255
10092680) ; 2 /K ( E 25 4E A i A R~ Al 37855
10002118) ; S A (BRI DI R AW HE AR AR A A, 52
5.714094) R (BRI DL R AW H AR B BRA A, 57
5 BA4099) s R IR (dL I RS ERM LA R A A,
G8590) ; DNA 3L+ A 7 & 1 B 5 = BHE (Jbat)
FARA R A (525 :NOVA - 5188 — 13) ; NovaSeq
PRI A7) 4 ( 26 [ Tlumina 23], 595:20028312)

AEY) R AL G LB ve B PAER A FR A R AL

SQ2125) s #E A ML Gk s BRI T A AR AT FRA 7], AL
PPTHK -21B) ; iE & 2 73 45% ( H 4% Nikon 22 W], Bl 5 .
ECLIPSE Ni) ; .6 E1E 538 &2 52 ( H A Nikon 24 H] B
5:DS - Ri2) ; TR MEFE ( B fE — Bl 22 AR A BRA
A], 5 . DHG - 9023 A) i 75 I i %A ( 35 [ Covaris
N A M220) 5 %6 43 0606 BE 3t (36 [E Thermo
Fisher Scientific 22 #], %5 . Q33238 ) ; A= ¥ - M A% ( 55
[ Agilent 23], 75 :2100) 5 FE R A ( 5 E Nlumi-
na 23 A, 45 . NovaSeq6000 )
2 FHik
2.1 WEBL R

TERAERR IR 1 BOS B KW CT - 26 40
JRIRR , 7E TG TR 210 T 45 A 2. 5 x 107/mLL 41 i 24
BLO0.2 mL 30 TR R AT MR S Je N, AR 2R
RAT UL KT AT fih e AR B IR RIS B ARy, o R AR A
i 20 AR B AR R BRIE I [ 50
ik b R R B2 5 H IR (R BT R260 kg)
R _EF BT 157 & H R 170 ¢ 1HE, /N
SERIOAIEE R 34. 94 o/ (kg-d) o HFIZFA BN PR
27 JUIEG | v ) 2 R R 43 0 17. 47 g/ (kged) |
69.89 g/ (kg-d) , RN} HE 20 B K 25 T S5 R LT i 4y
R 0. 9% WALV IR S LT H2 A,
2.2 BRACRAE

PRI, STOME G A B8 I VR b 2 50 T
BRI i | SE R B i 4140, SR+ K A 1145
T 173 BeEH R BUAE I 1 ~2 ¢ B A K TRAT
B B - 80 CUKFEfEAE, LA, WRETH #E T b
AT PTG TR T AR 8 B S b ig 4 2, D) U
HIR AR LI RE 8 0.2 ~0.3 em, A 10% 15
IR AR S W
2.3 AR A ARG B AT i S A B

TR BR BURCIRE J A 7 DR — vk B o < S A% A
JRARTR (KAE x S x AR x 1/2) . IRIF &5 WG AbsE
/INERIT 28 g 2l 2O HLRR B B (1 - IR AT
Jed oL/ RS FRZH V- X5 R E ) % 1009% T3 g A= 4 41
i B O 11 B A 17 R NG R D= S
Y KR IREE 1 ~2 h, KR HURE 4 wm RS
YT R, 4T HE e (0 U b JRg o B AR 1L
2.4 HEEURAE B DNA RIS 72 38 R 4 1 g

FHZEMEILN 2] DNA 42 BUR) &0 A5 RS
FEASEA T L DNA $EH, B FH 19 S REb e e L vk A
Quantus 2.0 22 VG AT DNA 5S¢ 55 4 43 A Ak J )
FE . KFEKIAY DNA FE 5 Covaris M220 8 75 il i 4X
REALFTIT L2 350 bp FBL KR IEAT R uiE = i A
BB i sk alifk K PCR 8 | SE SO EE, TR
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AR R EOR AU REAS SR i 56 3 AR W) R 25 B
£ BR2> 7] Mumina NovaSeq ~F &% ,
2.5 REERH I F

I Fast (v0. 20. 0) PEAL TN e J o Ko i,
Trimmomatic (v0. 36 ) AP JF 1A T~ ALECE , 22423k U8k
[T B AR reads , 2P % I 4G K115 FASTQ
&I, T4 Fast TEAH153) Clean £04E ., il MEGAHIT
(v1.1.2) %} Clean #5241 %% 1%, contigs , 22 5 BRI 4 1
RS R  Prodigal (v2. 6. 3) T I JT ik ) 33
HE BB =100 bp BRI IF B LR P51 .
CD - HIT (v4. 5. 7) KIURMEARICAREEINE ., H
bowtie2 (v2. 2. 9 ) W FE K 4 5 9 0 4 8 A o B8 2
(Non — Redundant Protein Database, NR) | 5l #RJE K 5
FEHZH A R4 (Kyoto Encyclopedia of Genes and Ge-
nomes , KEGG ) S 4 LbxoF, A BUIE R 1 4 i o) i
W EEEAS R it Ryl 50 Re i nl  25 5 Mt
AR AT, HEXT S R AT AL R R

2.6 GiEITik

R SPSS 26. 0 HAFHATHLIF5MT, BRI
VPR AR (v ) 40, WD 37 22 50T T2 40
I Fe4, Turkey K 56 FH 4 PO BE A ] LU, P <
0.05 TR EFAGIFE L,

3 #R
3.1 PR AR B A TR A AR R i
W 1w, SHERXT AT HE  BRIEH R 1 507

G Hb v 2 1 e R A B KA e S R R A, BRE
Gl X (P >0.05) (B4 7E— & PR b B T 4%
T TS i e . 2 — 24l e & 3, e
TRITEE 13 KA, 7 70 8 4 iy A R A 750 S R 4
BR8Py, =0.015 2,P,, =0.026 3) ;369745 15 K
A, o ) 2 R A R A A R o) 4 S e
(P, =0.0022,P; =0.002 3),

K1 BAEANRHEERENL (x+5,n=5,mm’)

215 1d 34d 5d 7d

9d 11d 13d 15d

FERIXTIEZH 110.98 £23.94  179.80 £29.73  235.42 +57.28

PRIEIHE
15771
FA

HRIETFE
=5
il

TRIETF
1575

FRRAL

205.67 £200.96 152.40 £50.16  217.80 +81.54

74.47 £23.52  107.06 +35.95  151.61 +£58.50

78.03 +8.60 112.95 +14.51  159.52 +22.83

327.51 +83.71 453.46 +130.77 586.74 +180.26 752.27 +266.22

307.22 +117.32 403.67 +159.01 531.96 £190.32 682.68 +244.25

207.20 £87.60 272.13 £126.48 370.02 +197.62 459.88 £242.97 *

218.83 £28.45 293.54 +£38.82

904.33 +332.58

829.71 £297.79

556.99 +£294.42* *

386.98 +54.89

478.15 £69.35 " 557.93 +82.15*

L ST AL S, P <0.05, " P<0.01,
FIERAAIE XS 4 IR ARFRE  PREHRE 150K
Hh e 71 e 2 R AR B s AR AR X R A R e
EZFIGI2FE (P >0.05) ; W8 R )7, Pl
FELS 7 o 2R R B s (32, 07% ) fIG ve7) k 2EL 4
AR 4.85% F122.12% , LK 2,
R2 BHEBEERERMEERKMEE(x+5,n=5)

AL kT g R/ %
FEI T B 41 1.37 +0.34 -
HRIET B 15 7 (R e 1.30 +0.60 4.85
TRIEHHE 15 hiaa 0.93 +0.50 32.07
PRIEWHRE 1 5@ ma 1.06 +0.29 22.12

3.2 MR ZUR B SR

HE YLz & 1 s, 45570 X5 BE 20 b 9o 4 i
IR R AR BERAS ) Al S A B B RIS AR
FU HESNECE , B WARE R SE X, 5 2 hioxt

FU IR, B 25 26 245 790 2 1 338 i, g 52 5 IX 88858 87 46
N G HES S FLI 2 S Ak B G s A R A
PESAR 20 G (o S0 00 B A% 1 440 B4 5 ) Jo DX ek mT DLk A 7
PEY R R R IRFEAL
3.3 iR AEES T

ZRA TR AR U AR I i R FRUEE DL B R4
e TR AR IE W 1 5 h R S
PRI o R 2 e [A] NAJ  22  R 4 2 0
3.3.1 Alpha ZEEES3HT

Alpha ZFEM: 43 B30 F FH 7 4R 15 50, 25 35 2R 45 4L
VAN BEAS A T A W B R 1 A AR 5 BB K
K, Z MR - AR e B N, 2,
%3 PR AEJEIKOE b AL W R G 7 A HE B o AR
BB KN HEREARITFEX(P >
0.05) s FEFKSE b | SR X B4 L g, $6 E 98 1
ST R A BRI EEL SRR RO R, 2 R
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BABEG 2L (P<0.05),

RIEHEIS A rEd

Bl 1 SRR UM A SO A SR (HE, x200)

© AT IEA
© RIEHEISTT
Sibiileei|

PC2(18.44%)

nf)n’Q’\‘J’\Q 59 ‘)\Q \‘) 'LQ'L‘) nJQ
PC1(21.58%)

%3 WABBEEN Alpha SEMEEB (2 £5,n=5)

a1l JE IR kP
BRARR Rl R BRIRE ERIER
BORXTIEZAL 1.60£0.29 0.45+0.86 0.67+0.12  0.79+0.05
PIRGHCY
1.41£0.18 0.49+0.05 0.48+0.84" 0.86+0.03"
Biguliet

L SRR R LR, * P <0.05,

3.3.2  Beta ZFEMES T

Beta Z2 P4 AT H 2 53437 ( Principal Component
Analysis, PCA ) Ay i £5 4R A (1] 1) 22 5 FEE 25 [m] s
A Fl PERMANOV A X A [R) 41 2 [i] 4 B 85 24 S e i
K, W& 2 Fros , 1L RE A AR T AR K F L
B, ANk 4 R FE B AR OKSE L 4L R R 21
WZEFEE(P<0.05),

301 . © AR A
: ® HIEWEISIT
2

-5 ;

-10-

-151 [ ]
-20 1 ;

-25- .
MO0 A0 A0 S8 40 a0 40
PC1(20.93%)

PC2(17.48%)
<

FE AL JBACE B RIACE , BEARKR AR T 4 HE 7% SR AR RE 25 0 TR, 4 5 2 A R B SR 22 AR
B2 FAS T
R4 THHABEED Beta ZHMELE (2 25,0 =5)

- JEIRF- K-
Permutations FAE Py RN Permutations FAE P{H q 18
LT NGT HR2H
999 1.442 0.041 0.041 999 1.616 0.025 0.025

PRIEWE 1 507 il

3.4 B R URE

TR 2 AR S A [ T Vs 2 ) B AR, PR A
R B T DR R O 55 TR i A o S R T B LI 3A, AR
RIS R 2H P #5 TE T8 L 5 . BT T 8 ( Bacteroides )
14.92% , EFHIK K H R (Prevotella) 8. 19% , 53 32 14 )&
(Alistipes ) 6. 4% , BT 3¢ 2 [C & J& ( Akkermansia )
5.25% ,Candidatus_Homeothermus J& 5. 05% ., $<1F1H
i 1= 5 vhof) & 20 0 94 T8 8 A 45 < AT 18 ( Bacte-
roides) 11. 75% , % %5 K (K 7 J& ( Prevotella) 10. 42% ,
Candidatus_Homeothermus /& 7. 76% , 55 Y HE ( Alis-
tipes)6. 09% , 7'+ 8 1 IR ZF #8411 J& ( Erysipelatoclos-
tridium ) 4. 68%

WE 3B i B AL PE A P 3 - AT
( Bacteroides_sp. ) 8. 38% , Candidatus_ Homeothermus _
sp.5.05% , W& %L & H B ve =[G ( Akkermansia_muci-
niphila) 5% , %3 3Z & ( Alistipes _sp. ) 3. 03% , Muri B
( Muribaculaceae_bacterium ) 2. 45% ; $k 1E7H 4 1 57
dr 3 B 4 A Y B AL 5 . Candidatus _ Homeothermus
sp.7.76% , $LFF 1 ( Bacteroides _sp. ) 6. 74% , % [ 1A
(Prevotella_sp. _PCHR) 3. 29% , B2 i€ i ( Lachnospir-
aceae_bacterium)3.26% ,Bamesiella_sp. _WM24 2.83%
3.5 HEZzERYF T

A5 SR FHRR RIS 56 Xo) 19 2w B i 2 Tl 2B P T
JE& RN A K S AH X BE #E AT GE it A b, fEJEOKCE B
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(F5), R IEW R 1 5 )5 7 &= 4 59 BUEAT 38
( Bifidobacterium ) 54T % J& ( Faecalibaculum ) | Bl 5245
G & (Parasutterella ) A X 3 B i TS BRATL ; )
FF i J& ( Enterobacter) ¥ R AT 7 J& ( Citrobacter) A%
JEAT 1 J& ( Proteus ) | B 3 1 J& ( Morganella ) AH X} =
RTHAINT B, FEFIKF B (K 6)  RIETHRE | 5

J7 7 H B 42 B ( Clostridium_cocleatum ) Wk 147
FEFTH ( Faecalibaculum_rodentium ) A X} =F & 5 T4 Al
XF B 2H ; 2 G #T B ( Enterobacter _hormaechei ) | B [%
JEERR I (Morganella_morganii ) A% = BEAR T AU 0] R
DL RAFE R ZE H) oA, 22 R B A G278 L (P <
0.05),

A B
1.0 W Bacteroides 1.0 5 M Bacteroides_sp.
W Prevotella M Candidatus_Homeothermus_sp.
B Candidatus_Homeothermus W Alistipes_sp.
W Alistipes B Akkermansia_muciniphila
0.8 Barnesiella 0.8 1 Lachnospiraceae_bacterium
W Helicobacter W Barnesiella_sp._ WM24
_Sp._
M Parabacteroides m Muribaculaceae_bacterium
= 0.6 W unclassified_f Muribaculaceae i 0.6 4 W Prevotella_sp.
'lb.? W Muribaculum 'Ip7<' : W Prevotella_sp. PCHR
5:5 Duncaniella E Prevotella_sp. MGM1
H_ W unclassified_f Lachnospiraceae H_ W [Ruminococcus]_gnavus
R4 44 B Erysipelatoclostridium oVl 4 W Erysipelatoclostridium_ramosum
% 0. ¥ 0. ysip .
ﬂ&ﬁ I W Akkermansia i W Muribaculum_intestinale
e W Mediterraneibacter W Duncaniella_muris
- - [ Paraprevotella e [ Parabacteroides_distasonis
0.2 1 Phocaeicola 0.24 B - I Helicobacter_typhlonius
1 Coprobacillus == I Prevotella sp._ MGM2
! - B Clostridium - ! W Alistipes_timonensis
0 5 R B Ruminococcus P —_— [ Bacteroidales_bacterium
- m Eubacterium N 1 Muribaculum_sp.
S| PRIEWIE others i) RIEVRE others -
MHRA 1577 = MIRA 1575 d5Ed =
TE: AL JBAKCE ;B FkF,
P13 B U T3 B A R AT R B B A X 3
x5 BAREHDHENEELR (v +s,n=5)
4151 XUBAT T A FATH R R LA R [T B ) PR IRAT T ) I JEAR )
FRRIGTARZE 0.001 1+£0.0006 0.001 1+0.0006 0.0547+0.0227 0.1575+0.2261 0.6376+0.9700 1.2620+1.8300 0.294 6 +£0.400 8

PRIETHEL S
JrvhRE

0.0137+0.0157" 0.0127+0.009 7" 0.136 1 £0.038 0 0.0002+0.000 2" 0.000 6 +0.0005" 0.002 7 +0.002 4 *

0.0002+0.000 1*

L SRR ML, * P <0.05,

Ro FMAKTHHMBENFEELLE (1 +s5,n=5)
4L HABR I ik U AT 14T BT JAE [CHEAR 1
LR 2 0.0069+0.0045  0.001 1£0.0006  0.0227+0.033 3 0.042 9 £0.058 0

HRIEHRE [ 554 0.1175+0.084 0 *

0.0127 £0.009 7~

0.000 1 £0.000 1° 0.000 1 £0.000 1°

T SR LA L, P <0.05,

3.6 KEGG HIRes#r

1F KEGG i AL IR 6 A i) — 9[- 55-3 ii
BRI, FH B 4 w0, B B A3 i 0 P BT
B, 55, 4R E Y K (Global and o-
verview maps ) Sk E YR Iﬁf[( Carbohydrate metabo-
lism) 2 FEAR L8 ( Amino acid metabolism) i K 7
e Z A1 ( Metabolism of cofactors and vitamins )
LI FE R DI RE R AR W 2 A ] 22 R
RI(ES) FRIEWE 15 bRl s a8y 7 g M
HEREACIH (Starch and sucrose metabolism) |2 FE 2 1Y 4=
W14 . ( Biosynthesis of amino acids)  BKSR A AE 91 &
J%,( Peptidoglycan biosynthesis ) 2 FLH AT ( Galactose
metabolism ) 45 FH 5C i # , HC o v By 0 R AR AR5 Y

LDA >3 H P <0.05, i) fe-F B 22 RO 52
MR, 2 7,
3.7 AR R AL 25 5 0B

SRR IRATAR L 7E4R BRI 1 5008975, R
it STER I RERE AR SC R U E Y D RERE Y A B2
BB, HET KEGG TERESEAR ST X E by A A4 it i
PRIEAT R RS AT R (R 8) , it o -
%1 B (alpha — glucosidase,3.2.1.20) , UTP - %
BE -1 — B2 PR 15 1R %% % i (UTP - glucose — 1 — phos-
phate uridylyltransferase, 2. 7. 7. 9) , i 2 % % ## 72 {7 B
( phosphoglucomutase ,5.4.2.2) , Z 2 o = D - 4
W BL 55 B% i ( maltose alpha — D — glucosyltransferase ,
5.4.99.16) M FH B E TR (P <0.05)
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Global and overyiew maps

Carbohydrate metabolism

X Amino acid metabolism =

Metabolism of cofactors and vitamins o
Glycan biosynthesis and metabolism -
nergy metabolism

Nucleotide metabolism

. . Lipid metabolism
Biosynthesis of other secondary metabo]...
‘Metabolism of other amino acids 4
Metabcelism of terpenoids and polyketides -
Xenobiotics biodegradation and métaboli...
Replication and repair-

. X Translation

Folding, sorting and degradation -

. Transcription -

Information processing in viruses -
Membrane transport

R i Signal transduction -
Signaling molecules and interaction -
Cellular community-prokaryotes -

Cell growth and death =

Transport and catabolism

. Cell motility

Cellular community-eukaryotes

Drug resistance:antimicrobial -

Infectious disease:bacterial -
Cancer:overview

. Cardiovascular disease -
Endocrine and metabolic disease
Dru%\lreswtance: antineoplastic -
eurodegenerative disease
Infectious dls&;ase;wral-
ancer:specific types =

. Immune disease B Metabolism
Infectious disease:parasitic - R X X
Substance dependence -} I Genetic Information Processing

. Endocrine system
Environmental adaptation -
Digestive sysgtlenr;gl- M Cellular Processes

Immune system .
Nervous system -} * Human Diseases

Excretory system :
Circulatog sgst,em- B Organismal Systems

Development and regéneration
Sensory system

B Environmental Information Processing

4 KEGG il Hrit Beah R
Sulfur metabolism
Cationic antimicrobial peptide (CAMP) resistance
Fatty acid metabolism
Lysine degradation
Starch and sucrose metabolism :I
Biosynthesis of amino acids :‘
Peptidoglycan biosynthesis :l
Galactose metabolism :I
:l W BRI A
— RIETH RS 7 )
L—
]

Teichoic acid biosynthesis
Histidine metabolism

Vancomycin resistance

MicroRNAs in cancer

T
4 3 2 1 0 1 2 3 4

K5 LDA IR E
KT LDAFIFIEREK

il RES R F-HIE LDA f&f P&
PIEWRE 1 55 A TE R ARG 4.050 155 3.036 893 0.047 202
IR E YA 4.535 844 2.672 005 0.047 202
SRERBEA W5 0k 3.913 203 2.307 374 0.016 294
EFUBERH 3.874 531 2.302 378 0.028 280
BRERERR A= W6 1 3.409 748 2.228 839 0.009 023
AR 3.568 129 2.210 696 0.009 023
i 7 B 3.501 309 2.137 724 0.028 280
A AT RNA 3.209 749 2.002 704 0.016 294
TN R4 [ikgnti) 3.486 912 2.279 593 0.028 280
FHES T-HU B IR (CAMP) fiif 25 3.555 313 2.058 271 0.047 201
Jig 7 w2 A 3.645 896 2.037 415 0.009 023
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Metagenomics — Based Study on Effects of Fuzheng Xiao’ ai Formula I on

Intestinal Flora in Colorectal Tumor — Bearing Nude Mice
XTAO Wenjuan', ZHANG Miao', SONG Yanan®, XIA Wei'"
1. The Seventh People’s Hospital, Shanghai University of Traditional Chinese Medicine, Shanghai 200137, China;
2. Gongli Hospital of Pudong New District, Shanghai 200135, China

Abstract Objective: To study the inhibitory effect of Fuzheng Xiao’ ai Formula I on colorectal cancer tumors in nude
mice from the perspective of intestinal flora. Methods: The CRC nude mouse model was constructed and 20 successfully
modeled nude mice were randomLy divided into the model control group and low dose (17.47 g/kg), medium dose
(34.94 ¢/kg) , and high dose (69.89 g/kg) groups of Fuzheng Xiao’ ai Formula I, with 5 mice in each group. The
model control group was gavaged with normal saline, and each dose of Fuzheng Xiao’ ai Formula I was gavaged with the
corresponding concentration of decoction. After 2 consecutive weeks of intervention, the nude mice were sacrificed, the
tumor bodies were completely dissected, and some tumor tissues were taken for HE staining. Based on the tumor weight,
volume and pathological results, the medium dose group with better efficacy was screened out. Meanwhile, the cecal
contents of this group and the model control group were collected for metagenomic sequencing analysis. Results; The
tumor weight and volume of nude mice in each dose group of Fuzheng Xiao’ ai Formula I decreased. HE staining showed
that the density of tumor cells in the low, medium, and high dose groups of Fuzheng Xiao’ ai Formula I decreased,
accompanied by different degrees of necrosis. Metagenomic sequencing showed that compared with the model control
group, the abundances of Parabacteroides, Bifidobacterium, Faecalibacterium, Clostridium auriscati, and
Faecalibaculum rodentium in the medium dose group significantly increased ( P < 0. 05), and the abundances of
Proteus, Citrobacter, Morganella, Enterobacter, Morganella morganii, and Enterobacter hormaechei significantly
decreased (P < 0. 05). Kyoto Encyclopedia of Genes and Genomes analysis found that the starch and sucrose
metabolism pathway was significantly different between the two groups (P <0.05), among which a - glucosidase,
UTP - glucose — 1 — phosphate uridylyltransferase, phosphoglucomutase, and maltose o — D — glucosyltransferase were
significantly downregulated in this pathway (P <0.05). Conclusion: Fuzheng Xiao’ ai Formula I repairs the intestinal
barrier and maintains the homeostasis of the intestinal environment by increasing the abundance of beneficial bacteria and
reducing the abundance of harmful bacteria. Down — regulating « — glucosidase in the starch and sucrose metabolism
pathway may be a potential way for it to exert anti — colorectal cancer effects.

Key words Colorectal cancer; Fuzheng Xiao’ ai Formula I; Intestinal flora; Metagenomics; a — Glucosidase



