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Abstract

The objective of this study was to investigate the anticancer effects of EMPS (edible mushroom mycelium polysaccharide: Tremella
fuciformis) in animal models with colorectal cancer induced by AOM/DSS. The experimental groups consisted of Nor (normal), NC
(AOM/DSS), EMPS (EMPS 50, EMPS 100), and PC (Fluorouracil). The NC group had the highest number of colon tumors, whereas
it was observed that tumor occurrence was significantly reduced in the EMPS consumption group. The expression of Bcl-2, an
apoptosis inhibitor, was significantly lower in the EMPS 50 & 100 and PC groups. On the other hand, the mRNA gene expression
of Bax, a factor that induces apoptosis, was significantly higher in the EMPS 50 & 100 and PC groups compared to the NC group.
The mRNA expression levels of TNF-a and COX-2 significantly increased in the NC group, but showed a significant decrease in
the EMPS and PC groups, indicating inhibition of the cancer-promoting response of cells. At the phylum level of the mice's intestinal
microbial composition, the proportion of Bacteroidetes tended to decrease, while the proportion of Firmicutes tended to increase with
EMPS administration. This suggests that changes in the gut microbiota caused by inflammation can be influenced by dietary intake.
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(Shim - 2003), I=o|HA & 2oF{Y FAGS S7F
9 FAAIHOh T 2006), FoIHA AHEA & 20RO
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W =0 WAl(Tremella fuciformis Berk. )2 3=, A&, S,
A= 5 A AlAC] £REoIQ o™ JIAREOIL &Y40] &
7] 910l MAste At ROl H (Cheng 5 2002), I, U
733}, Festh FaAY, 718A 9, W], FeHA5} 5 A
Z/go] UTHO 5 2006). WEFOHAlS 45 5t Fogt 4
£ @4 LDL-ZEAHE, 7H9] § S 2EHE, SHAY
FS FY5HA TAAF]E= Tho]olER I fecal neutral
steroids@} total bile acids excretion Z7}AX]7|HA] SCFA A4
g 27101700 ufet RS FHTHCheng 5 2002; Liu
= 2018),
$8% ARARUC) 239 WAle) GRS 9l
Aol ulstel FAAVE 25 dpERe] Fgol w1 g
4 A7) JTHELAE B4 TR JoiA FA
Al F R 715 A+7E APE L Tk (Chang HY
1998; Lee 5 2012; Kim 5 2013; Park & Hong 2017; Ge 5
2020). S=oHAS] AuHH-E FY Al thFABAL 7S
flote] mABEFHOR AR H A9 viFxde] wet
A7} oAl QUtk(Lee 5 2019). SEOHAL AR -2
T o7 BAPTR 55](Yoon JW 2008), 10| Al T
e el g(Ge 5 202008 FeF AR (Bin C
2010), W0l H A FAR {3 thER2] FASATHYoo &
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T Abm= AIN-93G 4l0]& Fgotal, 2% &7
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sto] A AL AHAa(Nor: normal), AOM/DSSE T
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50), AOM/DSSE. 4% S% & EMPE 100 mgkg 4%
T2 AT Eo]Z(high dose, EMPS 100), AOM/DSSE th&
S FE5}kal fluorouracil (5-FUYE 20 mgkg A|59 L=
A+ FEoJZH(PC: positive control) 0.2 EZ31H ). AFo]| Ab
L% EMPS+= Tremella fuciformis d-AHA -2 ShgA =2 500
L 714 Mjobg Setol AT 2714 Wore WgE
MCM Hfj Z](glucose 20 g/L, MgSO,-H,O 0.5 g/L, CSL 10 g/L,
KH,PO, 046 g/L, K;HPO, 1 g/L)S AF83FSIT, 50 L 8250
WHFY ¥j9}7](KoBioTech Co., Incheon, Korea)S ©]-8-3fA
24A17F B F shlct. ¥iSF F 500 L -8 Wity w70
A 96X\7FESE ¥} SHih HEHOR AASZAL 50 kg
239 5 A7AZ7](llshin Bio Base Co., Dongducheon, Korea)
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£ 9% BEAS Aot BEATL gAY
% IACUC210040) 2912 w31 A5tk
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C57BL/6 tf-A0f i3S G =517] 5to] azoxymethane
(AOM, Sigma, USA)S PBS & 0o] &3}5l9] 10 mg/kg mouse
body weight2 £7} £oJst1, AOM Fof 25 THEH 2%
dextran sulfate sodium(DSS; Biomedicals, LLC, Illkirch, France)
2 159 5% 242 %ol ¥ FA7IE Ak Az
EMPS A&L(50 mgkg bw.), 1I&5E(100 mgkg b.w.),
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4. CHEZZ|o| Ha|sty ZHAL Zat

4 Ul golgles 2 S PBS 2407 7j%o] A|A &
10% Z2LR FHof YL 4TAA 2442F QA & ot
2ty 22 B2 AIRE THE § 5 um FAE AT 2
Z] AWL hematoxylin & eosinCZ FASIY HulFP
(Y-TV55; Nikon, Tokyo, Japan)2 ©]-&5}0] 17H{-8-(x100)0] A]
s

5. =& L mRNA 28 SX(RT-qPCR)

A9 JAZRAS 1 ecm F5F9] trizol -8 (Invitrogen,
Carlsbad, CA, USA)C. 2 A|3Eof A RNAS £3|5191, 0.1%
diethyl-pyrocarbonate(DEPC) &-9lof &-3sjA|H ). &-3)j=o]Z
Z RNAX NanoDrop ND-1000 kit(NanoDrop Technologies Inc.,
Wilmington, DE, USA)Z #A&3}ith. cDNAZS AL
Superscript 11 reverse transcriptase A]2F(Invitrogen, Carlsbad,
CA, USA)S o]-&35fo] Aot} 4% cDNA+= Thermal
Cycler BioRad CFX-96 Real Time System 7]7](Bio-Rad,
Hercules, CA, USA)Z AR @ BA4-S 519 tHJeong JK
2012).

6. % Lif EH4E S £H (Western Blot)

A9 hAZFZAS 1 cmE: #5F9] 1 mL radio-immuno-
precipitation assay(RIPA, Invitrogen) buffer -84 0 2 235}5t
T 4°CoA 13,000 pmofl A sEZE YRS Foto] 24
W edE Esielnt. 2ol @¥EL Bradford
assay 5 (Bradford MM 1976)C.2 T2 =& A5}9]
o} &5 o] TS SDS-polyacrylamide 2 7] 950
2 223t Z polyvinylidene fluoride(PVDF; Bio-Rad) 9F-2 1t
O & o] FAX] B, PBS-T §HS o7t 5% A7 W=
H|5o]&Ql Tiia-g E= 7 AF . Blocking ©A| &, PVDF
membraneS PBS-T§ O 2 33], PBSEHOZ 13] 4|3 &
12} FAS Fo] T 4CE ovemight HFSA|F T} 11 0|30
PBS-TE&H O = 33], PBSEHO = 13] AlH & 22 FAE
Sof T 247k B9 ALolA WgAZLh. Bel-2, Belxl,
caspase3, p21, p53, IL-6 L PB-actin(Santa Cruz, Dallas, TX,
USA) 12} antibodyS AHE-3F &, ZH7}o]| 9hi= 22} antibody S
AFE5F T Amersham Imager 680 7]7](GE Healthcare Life
Sciences, Chicago, 1L, USA)Z 45} t}.

7. OFRA CHEC| microbiotall NGS £

A& QCOY|A] sequencingZ}A| MiSeq-Metagenomic sequencing
AL A2 22 EFo| whet X136t o™ PowerSoil®
DNA seperation KittMO BIO Laboratories, Inc., Carlsbad, CA
USA)Z DNAE F&3519t}. 2120 9= sequencing sample
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2 [llumina 16S Metagenomic Sequencing Library protocol©]] 2]
3lo] Zu|E et 16S rRNA T7] SAXE 16S V3-V4
primer®2 ZZ1}4-S 5191 th(forward type : 5'-TCG TCG GCA
GCG TCA GAT GTG TAT AAG AGA CAG CCT ACG GGN
GGC WGC AG-3', reverse type : 5-GTC TCG TGG GCT CGG
AGA TGT GTA TAA GAG ACA GGA CTA CHV GGG TAT
CTA ATC C-3). AT Z9] input type eDNAZ 16S V3-V4 I
gho|HE FF A1 & A=A cycle TF IS AXH
Al th58F A5t ARy AlE E4 odEE J7HAFT
2 HAES 1 F1HU(PicoGreen)y ©]-8-5t] AF5ta+4
I =2878S AX AL, Ho]T AHo]A DNA Screen Tape
D1000(Agilent, Santa Clara, CA, USA)C.2 library 2715 Z+2}
o159t o]ojA MiSeq™ ZZE(Illumina, San Diego,
USA)O 2 sequncing IS A Hth EE EX= Macrogen
Inc.(Seoul, Korea)o| 4] Z18§5}31t}. Operational taxonomic unit
(OUT) A E7} 01 QUME(v.1.8)& Tt S72 n| Ay
E 23S FE BAokA. 7 AlR0A vE 219 F
59| copdn FATL BASHLA Shamon AF}
Inversed Simpson A|¥-5 Ho{U 1!, Rarefaction curve®} Chaol
- AHgsto] g o] AERES RISk o] BE
A= Macrogen Inc.(Seoul, Korea)ol| A Z13§5} Tt

8. 84 Xz

RT-gPCR AHEN A5 Hgtd EEQ A (standard
error, SE)2 FA|SIAAL, o] & A|Qet AF A 2HE2 ¥
3k #EH A (standard deviation, SD)E HEASH T A9
Z7H9] AolE H7]Y5lo] One-way analysis of variance
(ANOVA) AT AASHAAL, A FHn=10)79] Z}o]
£ BHE F94 A5 Duncan’s multiple range test= A A] 5}
Sch. 214 WSk p0.05 ofstl 1] 21te] AT
Aol Qlckal TSIt SPSS v.18 statistical software T 7] ]
(SPSS Inc., Westlands, Hong Kong)2 AHZ3E FA 435}
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5F4] 9 Nortnomal: HAHTOIA A1 71210] weh HRH
0 g F7Fsk= Aol UAAT AOMDSSE tged= &
3t NC +*(negative control: AOM/DSS), EMPS ~(EMPS 50,
EMPS 100) 2 PC *(positive control: Fluorouracil)}2 A]|5:0|
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Fig. 1. Effects of EMPS on the change of body weight
in C57BL/6 mice with AOM/DSS induced colitis-associated
colorectal cancer. Nor: Normal diet, NC (AOM/DSS):
AOM/DSS+Normal diet, EMPS 50: AOM/DSS+50 mg/kg
b.w. EMPS, EMPS 100: AOM/DSS+EMPS 100 mg/kg b.w.
EMPS, PC (positive control): AOM/DSS+20 mg/kg b.w.
5-FU. **Means with the different letters at the same storage
period are significantly different (p<0.05) by Duncan’s
multiple range tests. “*Not significantly different.

t] A8 A3Fo] eyt AOM/DSS #25to] thgtS &
=3 #olde A dFel f=d Aol FIEUAT. AOM
© DNAZ 2sfelo] 9rg usHs B3k ol o] g7
of AH&E AOMDSS 23 2 TIPS o8 <Qlsto] T
ol e dedes = o Aot mebA, ool
A ke Ae g 9 AAF S HolH AlSo] 4xst
St 53], DS BFE T 4F 0 77 Aol Rl
AE dart FEEAS. 8557 ST As=t
5% EMPSE 9ol 2 oE 3 H|WSHH NC +
(AOM/DSS)]| H]3] 1% %.9] EMPS(EMPS 1002 © 9l o]
A% 3]E &2 ¥k o, o= PC(positive control) wH Tk
H=7 S EE ArhFig 2). DSSE HFAS FE=F vheL
oA FAsE ASHAETt Tremella fuciformis FAHA] ©F3H
oA AT 25 Lrr) wgton ] ti2y) vt A
IE Eo|HA (Yoo & Kang 2021) & A+ 23} FARE &F
A Bk

2. AI|IFHQ wst
AR 11500 7h v, A% 9 18ke] SRS H| skl
A= 23] Sl diek A5 HE&E FASHITHFig. 2).
it 18] FAl= o 7ol §-21Z Rl Apol7t QlZ o E o
o} mele Z 9rE Ao ErkFig 2C Y Fig 2D). 18
5408 A5 75 @] et
A Z7] A717F 2 AFE BT FAFH SR, NC
(AOM/DSS) 2 Nor #E.o} 713t v EA7F FolotA =
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Fig. 2. Effects of EMPS on the tissue weight per body weight (A-D) in C57BL/6 mice with AOM/DSS induced
colitis-associated colorectal cancer. Nor: Normal diet, NC (AOM/DSS): AOM/DSS+Normal diet, EMPS 50: AOM/DSS+50
mg/kg b.w. EMPS, EMPS 100: AOM/DSS+EMPS 100 mg/kg b.w. EMPS, PC (positive control): AOM/DSS+20 mg/kg b.w.
5-FU. **Means with the different letters at the same storage period are significantly different (p<0.05) by Duncan’s multiple

range tests. ""Not significantly different.

ko™ EMPS 50, EMPS 100 ¥ PC2] A7 7 A= A2t
H|S A2 {OoHA 45kl Thp<0.05)(Fig. 2A ¥ Fig.
2B). metA] EMPSE A F$t -2 NC(AOM/DSS) wof| H]5}
of AT AT ol HachHA S3tES Bl &
5], EMPS 100 o] Wo| &43tgZ B} DSSE A
FEgt vareAoA bk FAS] F7PF AEE Tremella
Suciformis TAHA| G2 ThFE oA SEEHS Ho|HA =
it FF g0l L3HE A (Yoo & Kang 2021)= 2 A+
o] Tt oA EMPSS] B}t AR AHE H o

3. CH&Z0| & CHESAH/Z0| HIZ

AOM/DSS Fofo]l oJgt thget Rk & EMPSO] oJgt 43t
a5 H7] 9J5to] FEolA ileocecal FEFF7HA Q] BAS
AAskaL Aol A FE7HA9] dol} iAol gt &
Aul&E 54T A= Fig. 3A H Fig. 3Bo] Hol3int.
NC =& Nor of| H|sto] 4 o7} @A 5] W3Rkl EMPS
4 PC 9] tj9] Zol= NC Rt i do|7t BAH L
82 80514 Z7}519tHp<0.05). AOM/DSSE LS &
=3t AOM/DSS +(6.60+0.19 cm)2 Nor (7.88+0.46 cm)Tt
H|wsto] tiA}F Zol7} -2 stA ZhobA Al (p<0.05) AOM/DSS
2 o] fEd AL ERIstAt. kAT EMPS 50+t
(7.09+ 0.20 cm)@+ EMPS 1005(7.23£0.40 cm) 0.2 4]-8 wiE

oA H#AHA e thFRE HAHT > AOM/DSS o
H|5to] tfjie] Zol7t fold oz F7tst Y th(p<0.05). Ak
Ao g tfgo] AF T2 9o osto] &A= AF HAE
A 0 28 E B3 A4, i) dol A, g8 g HAL
g 4 At 53], A%o] WAgsHA Ao dFo
A7IHA 22]0] £AFE| QL Fduto] gropAH =5E]
Zo|7} ZotxA "t w2, A do] 82 4
o] Ay E= A4t g 5IkE glot=d
0]& EMPS7} AOM/DSSZ 13t tfAQt R-of A of
S AAH O R AAAFIHA 9 ol7t 4
Sot L, EMPS A3 +9] dig2 vy W2 4
AGE 7H ZCE odHE.

i A7t g2 24 due] A3 859 I8
EA02 oty, ol= ti9 FAE S7HAIZIT whetbA, o
2 29| Folet A9 HES &

Y J=E HnT 5= rh o] A4 NC(AOM/DSS) 2]
%} FA/4o] Hlgo] o2 FHTE BAZOZ Fo5H &
2 A= B YckFig 4)(p<0.05). EMPS 50, EMPS 100 ¥ PC
9] thA FA/Zo] H]-E&L NC(AOM/DSS) 2] tha A/
Zo] vt A3s] WAUATHp<0.05). ©] A= EMPS] 9
o G AEi7 A= ASS AAFSITE Yoo & Kang(2021)
9] Aol WEoIHA FAA thdF7t DSSE =8 o
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b
k)
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Fig. 3. Effects of EMPS on the colon length(A,B) in C57BL/6 mice with AOM/DSS induced colitis-associated colorectal
cancer. Nor: Normal diet, NC (AOM/DSS): AOM/DSS+Normal diet, EMPS 50: AOM/DSS+50 mg/kg b.w. EMPS, EMPS
100 : AOM/DSS+EMPS 100 mg/kg b.w. EMPS, PC(positive control): AOM/DSS+20 mg/kg b.w. 5-FU. **Means with the
different letters at the same storage period are significantly different (»p<0.05) by Duncan’s multiple range tests.
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Fig. 4. Effects of EMPS on the colon weight/length ratios
in C57BL/6 mice with AOM/DSS induced colitis-associated
colorectal cancer. Nor: Normal diet, NC (AOM/DSS):
AOM/DSS+Normal diet, EMPS 50: AOM/DSS+50 mg/kg
b.w. EMPS, EMPS 100: AOM/DSS+EMPS 100 mg/kg b.w.
EMPS, PC (positive control): AOM/DSS+20 mg/kg b.w.
5-FU. *Means with the different letters at the same storage
period are significantly different (»p<0.05) by Duncan’s
multiple range tests.
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Fig. 5. Effects of EMPS on the colon tumor numbers in
CS57BL/6 mice with AOM/DSS induced colitis-associated
colorectal cancer. Nor: Normal diet, NC (AOM/DSS):
AOM/DSS+Normal diet, EMPS 50: AOM/DSS+50 mg/kg
b.w. EMPS, EMPS 100: AOM/DSS+EMPS 100 mg/kg b.w.
EMPS, PC (positive control): AOM/DSS+20 mg/kg b.w.
5-FU. **Means with the different letters at the same storage
period are significantly different (p<0.05) by Duncan’s
multiple range tests.

ithFig 5). Nor 2& g2 FE8HA] Q9] W]
HQro] §E7] olot F9¥o] YoATh NC(AOMDSS) 7
0671 2272 ThE 23} | wsto] TP B o] FokS
UERATh ¥HA, EMPS 50 ol 4] 6.56+2.137], EMPS 100 <+
ol Al 4.57£1.277], PC -0l A 7.00+£0.947§ 2, EMPSE H st
0] EMPSE A F5HA] b2 "41 =l vl FF P
A5 AT AL sQish o]olr,].(p<0 05). Eu} olg}
EMPS 500 1|3}l EMPS 100_4 Z0F 27} 99514 ¢ AL
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A0 UEL, EMPSY] 557t 225 Y A48 Al &
7} 27k Ao Hlth

5. CHEH =Z|o| Ha|shy F4

5= I 229 HeHd AIE Fig 604 et
Wit GutARl iR A9, d5] YA F,
AR FRE AT 5 o, i W A5 ol
A=A 24 A T A IE @A) Ysto] FEjEH o
2 AolotA 5 EE5Z AT 4= ot did 22E
A9 227 AMIE AT} Nor Z(Fig. 6A)A L w3t &
Solu F%ol IHE A= skt SAIRE NC(AOM/DSS)
oA e gt FFol TEE AhFig. 6B). EMPS 50
(Fig. 6C), EMPS 100(Fig. 6D) % PC (Fig. 6E)°A:
NC(AOM/DSS) 9] A-Htt= A5 9 FYo] o] &3t
H RS AT & S}tk PC F-% NC(AOM/DSS) +Eth
S E SUo] 43t AL FAF 4= Ao 53], EMPS
100 T+ Nor i 9] 22 FHE Ue, 95 2 0]
AA5] EolE AS AT 5 AUt

6. RT-gPCRZ L& =% L mRNA 48 &£H
A|329] apoptosis®] T5l= AAFC]l Bel-2 familyw= F A
F 7HAE Yg 4= =, apoptosisE AA5k= QAARI pro-

survival regulator?} apoptosisE -F-IE o=

91&}91 pro-apoptosis

Nguis AR IR e oA a 145

regulator} AT} & ATLof| A= pro-survival regulator?] Bcl-2,
18] 31 pro-apoptosis regulator®] Bax2] mRNA 3R} & 4=
& H|usHhFig. 7). 1 23}, pro-survival regulatorQ]
Bcl-29] <. EMPS 50, EMPS 100 @ PC L3} ¥ w5t 9
olF oz A JeEPFTHp<0.05)(Fig. 7A). HH apoptosisS
O T3} Bax9] @ =32 EMPS 50, EMPS 100 2 PC -
o] NC(AOM/DSS) ¢} H] 1 5t0] §-9]4 0 2 =A] UEH L,
EMPS 100 #-2 o|EET 7MY} =7 Ha=HISS & 5+ 3
UTHp<0.05)(Fig. 7B). Apoptosis(H| 2 AFE )= FAko] of gt
N EZAPES] FE =R, &4 A, BFGAE 9 =31 Al
IZ= o] JHLE Qlsto] AARE AFHEO|RITE 2 A
Aol geba] Al Ed3t g ago] HGAo|BE Al
FAPHO] A0 R o] RojA|A] goba] LAYSHA Hot. 11
o2 A 9] apoptosisE EAISHA 7= S ol 4
I IgE Aoficks B4 Ql Bl

Bax®} Z-2 A ZAPEIFF O] 2EA 0] oo 2HEoR]=
caspase’= Al pro-caspase FENE EA5tH, AZAF &
33} 3]20] oJsto] A=EH caspaseRE == HA A LA

= FXotA =k webA, B3 FE Q] caspase 3 E 9E
A, MEAPES &3 AxE ERIT &+ Stk
caspase 99] W& £F-2 EMPS 70] NC(AOM/DSS) o] H]
o fojHos =A Uehger 152 EMPSE HF
oA 7 =A = AT p<0.05)(Fig. 70).

EMPS 50

e .

EMPS 100

Fig. 6. Effects of EMPS of histological observation of colon tissues in CS57BL/6 mice with AOM/DSS induced
colitis-associated colorectal cancer (H&E staining, 100). A: Nor, B: NC, C: EMPS 50, D: EMPS 100, E: PC. Nor: Normal
diet, NC (AOM/DSS): AOM/DSS+Normal diet, EMPS 50: AOM/DSS+50 mg/kg b.w. EMPS, EMPS 100: AOM/DSS+EMPS
100 mg/kg b.w. EMPS, PC (positive control): AOM/DSS+20 mg/kg b.w. 5-FU.
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Fig. 7. Effects of EMPS on colon mRNA expression levels of apoptosis related genes (A: Bcl-2, B: Bax, C: caspase-9)
in C57BL/6 mice with AOM/DSS induced colitis-associated colorectal cancer. Nor: Normal diet, NC (AOM/DSS):
AOM/DSS+Normal diet, EMPS 50: AOM/DSS+50 mg/kg b.w. EMPS, EMPS 100: AOM/DSS+EMPS 100 mg/kg b.w.
EMPS, PC (positive control): AOM/DSS+20 mg/kg b.w. 5-FU. ““Means with the different letters at the same storage period
are significantly different (p<0.05) by Duncan’s multiple range tests.

TNF-a(Fig. 8A)9} COX-2(Fig. 8B) 94412l mRNA ¥Hd LRI Th(p<0.05)(Fig. 8). W2k EMPS 0] NC(AOM/DSS)
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Fig. 8. Effects of EMPS on colon mRNA expression levels of pro-inflammatory related genes (A: TNF-a, B: COX-2)
in C57BL/6 mice with AOM/DSS induced colitis-associated colorectal cancer. Nor: Normal diet, NC (AOM/DSS):
AOM/DSS+Normal diet, EMPS 50: AOM/DSS+50 mg/kg b.w. EMPS, EMPS 100: AOM/DSS+EMPS 100 mg/kg b.w.

EMPS, PC (positive control): AOM/DSS+20 mg/kg

b.w. 5-FU. **Means with the different letters at the same storage period

are significantly different (p<0.05) by Duncan’s multiple range tests.
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S7H=H Al ZAPE TG of] et AgHdE UEhlHA dSEE
5Ol o]ojA Ao} otMlE Fa} ¢ Ao Hefstal 9l
ot &2 A4 COX-22] mRNA & F2 EMPS ¥ PC -
oA NC(AOM/DSS) #H ot foH o8 W2 Ao yehd
oZH Axo A S AA TS HATHFig. 8B). I
AHAAAA 7ol oA B ] tialA|2E HA 7]
52 2 AT A2 fAEE 58S S7HAF AL, TNFS] 2
H|E @A5HA S7HAZIHA 5529] 12} Hroj&gof #ofst
= ZA0E HISItH(Kim & Kim 1997). GAHAL A
HiFEERE FEE A FAE-E2 tAA oA &
HE = 40 g 28, SEAZ] gk =428 4 =
F9 "L 7ol g3t Ao E HQIth(Back 5 2001;
Baek 5 2002; Park 5 2013). oAl AAA 93 20gH
o] fIotA| =l gt FUaT d HISHEI} U2
1 5F TH(Hur 5 2008). =3 o] A A fE 2ot
7 2= B dupt @Rl AT 84 S,
T B4 Azt MES S5 S 2R HAE A
832 sarcoma 180°f tjs}o] AT IE X HTHChoi 5
2010). A AHAA| G4 FEE0] sarcoma 180°] Thgk
THE/o] =A UEFETH(Lee & Seo 2000). ©]9}F o] THF
e S50 Bl FAA| S22 AAA fE R WS
4 et 852 HolE Ze} vt 295 HoFqoh

fr ohe oft

AgHA FAASH TR e oAt 147

7. Western blot2Z [H& ZZ| L CHEE W £F

AFEEY A 22 W &id IdE S 2
EMPS 4 5-FUE FoIgt nhe-2of A, th22] 9] Bel-2(Fig.
9A)¢} Bel-xL(Fig. 9B)S] AP E7t ZHASHAIL caspase
3(Fig. 9C)2] Tl A2 F7HAIZATHFig. 9). ©] 2= o
Z 22 B FAXEY mRNAY] HE et fAFSH]
B, AAL o ol 3 a3 A=k vttt 4
IE Btk dutd o g AEAPE S oA ZA S22 A
Ataroletal oh, ohA| 2 AEA A doljuh= dAtoltt. Al
FAPEo]| ofsto] A S5, Al=ut] 7x P4, 39
TS @4 AlZAPEA B4 59 Al FEY ol &
Aoltt. o 2gt AlZAPE] Hofsh= Tid WHAS 55t
AL G & A Z75H= IL-6 HF o] AW Al FAH A 9
stof AAES Eoloh

3l &o] AHMA| & thEHFE sarcoma 18002 E49MS
AR Foll A BY3HE9] alkaline phosphatase B4~ SHF
7h W@t F7F @S HolHA WY 3 4 PUR
T EATHO 5 2006). XWPHAL AR Bl =l A =2
gt ERe S AlA 53k WY S5 5 ot 24
o 715748 &4 N 7S E U THLee JW 2014). /FH
AofA Ee|=olxl el A o= SW4g0 Q17 23
& Az FAY Z2Y FA A, EF dAZY A= A
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Fig. 9. Effects of EMPS on colon protein expression levels of apoptosis related protein (A: Bcl-2, B: Bel-xl, C: caspase-3)
in C57BL/6 mice with AOM/DSS induced colitis-associated colorectal cancer. Nor: Normal diet, NC (AOM/DSS):
AOM/DSS+Normal diet, EMPS 50: AOM/DSS+50 mg/kg b.w. EMPS, EMPS 100: AOM/DSS+EMPS 100 mg/kg b.w.
EMPS, PC (positive control): AOM/DSS+20 mg/kg b.w. 5-FU. **Means with the different letters at the same storage period
are significantly different (p<0.05) by Duncan’s multiple range tests.
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FaNE FSF AHE EATHL 5 2004). AMHAG
frondosa) HAHA| G HER F& £EES YAAHRE T
FUAZETF(KB cel)2t 7HIA|ZF(HepG2 cell)ofl A AL
A EIE H A rH(Park 5 2012). NO A/dFo] LPS A2
of Blaste] AFHA FAR FaAgt HERolM Fad2
H 3131, TNF-a2} IL-69] /7ol wotA| A | S AT
g4 a7t Ql2o] AFEAch(Park & Hong 2017). YAHH
A AN 35 ZOHFRE At WA RS TNF-
o, IL-6, IL-2  TL-15 Abo]| E7}el Hu|eko] 148 Z7}at9d
i, HEA 7} F715EA sarcomal80o] iRt FAEAE

AJAFSHE EHKIim 5 2011). o]} Zo] thost 279 Al #
AA B A 2 dFRY] 95 E FARHE Ho
T 23e} H=gk AakE otk §9] & AFolA = AlE

HEO|HA FAAZEE fEE R AZAESE
Skl Q2715 FAA7IH A5 Al E7IRIE 245t
g A2 I S4S AAT Zoleta JZETh AOM A
2of] o3t DNAZZ 3] 9]ste] Qo] F-E% 3 AOM/DSS
232 T 5o E @Y7 Yol RS fEste] A4S
S doFl g XA oA 4§ WiEo|HA FAAZRE F
A g7 45 B 9449 mRNA 2 i il
S S JAIoHHEA tigdol it Feta
Alg
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Fig. 10. Gut microbiota composition at the phylum level (A: Composition,

Stk oleie ATNEL Yo BY T Y 5 gy
of Welly W gk ARARAL] FE7IAE AN

8. ZHH D|ME 2
AY5E9 A v|yE 24 9] phylum level> Bacteroidetes
2} Firmicutes”} A 8 w|AJEo|th(Fig. 10A). NC(AOM/
DSS) ]| 4] Bacteroidetess= 42.4%7} LEFL} Nor 20 H| 3}
27}5}9 11, Firmicutes= 46.6%2] H| &% Nor of ¥|3] 7+
43¢tk EMPS £0igt EMPS 503+ EMPS 100 9] A ]
A E-0]| & Bacteroidete?] H| &2 Z+7F 43.1%2}F 31.5%% 1L,
Firmicutes®] H]-€&2 Z+7F 52.1%2} 56.9%3ATHFig. 10B).
EMPS Eoof 9J5}a] Bacteroidetes?] H|- &< ZASH= A3
‘d<& Ho|HA Firmicutes?] H-&2 F715t= A 3d= HEM
t}. £3], EMPS 1002 oh& ]| H|sj| Nor o3} 7H4 B]=gh
A% ERo] det A=l BTt 9k A0 Az
t}. PC oA Bacteroidetes®] H|EL 40.6%= q—ﬂ-q—
NC(AOM/DSS) ol H]5f| 7459, Firmicutes®] H]&-

51.1%= NC(AOM/DSS) ol H]8} F7Fstl o 1 X]'ol%
A g2 A0 Hol JPAUAZ Qs G| BE 45 +f
o] /AMZ Ao =2 HIth Bacteroidetes?} Firmicutes?] H]&
< Nor 7-9] H]i5to] NC(AOM/DSS) ol 4] °F 40% 57F5t
£ 4TS B9 o4 EMPSE HAS o4& o] Hl&o] 7
a5t A& B & JoH 55| 115kl EMPSE HFS
EMPS 100 v+ Nor w7} H|=3t A& HeE AthFig.

ONor OCon OEMPS S0MEMPS 100 B PC

Bacteroidetes Firmicutes

0.75 A1

0.5 A

0.25 A I
0

Nor NC EMPS 50 EMPS 100

Bacteroidetes/Firmicutesratio

B: % of phylum proportion, C: Bacteroidetes/

Firmicutes ratio). Nor: Normal diet, NC (AOM/DSS): AOM/DSS+Normal diet, EMPS 50: AOM/DSS+50 mg/kg b.w. EMPS,
EMPS 100: AOM/DSS+EMPS 100 mg/kg b.w. EMPS, PC (positive control): AOM/DSS+20 mg/kg b.w. 5-FU.
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100).

HRE g A gjaPgoll, A7tAgde 9 ofg f39 &
o B9 A7 229 U VA 2% H3 BHS 7
(Gagniere 5 2016). THA2] dysbiosis(Ml- E3)
%0 WIstE fEsto] e dopA] 4L
AOMIDSSE. A=)l B9-29] th 4223} Folse 4
2tet Aol eleto] Aol WAED, BE Ay 245o|
S EEA §ol7o] 27} Ak falo] 27t 27K
FZ Ao A A SR= Bacteroides fiagilis, Fusobacterium
nucleatum, E. coli, Shigella, Campylobacter, Peptostreptococcus
5ol K94 YA EIVtaL  Faecalibacterium, Blautia,
Clostridium®] Z3A3tkal de] A Qlth(Wang 5 2012). o]
g g Bt AGSY HYAE Skt FEEClE
A7 dHE|EloE FAaAA W P EABHTE E4F)
< st T FHS 7P EBIF AF A gL
SAbof| Wlasto] 7] et b= wAE /o] thEA
UERE A ZGuEe] ol whet S gl 24
gk o] & AlARERL AUTH(Yoon CH 2023). 53
Firmicutess= 1% /3 vte|g]oto|n Z-2 AHFAKSCFA)E
= /st i Ao Ao ouxdo= A-gskal g
Aut Y 755 JBA7|BR uPE FF9 W= S8
e U E Zeth ESS o ST AvEo] e 7
ollA dAEA o BHEH ASHARIETRIS 5=
Fregteh B3 JUndE B4 A B SR
Eo] 2% 45 A4S 2dshd &5 4 S dAYe
WA R Aol & 4= Uth(Dautsev 5 2015). ThYRE A4S
= EHE A5 osto] fad ndE #3559 ¥sk=
e ramgo] $a% JEZ stEE, Ao|® HF 5t
‘g0l oJsto] FUn| &S] Mk R sto] vt A

YL =R 5 UASE AR

Qo w =

Q170 BH2 AOMDSSE SEE e SR o]
A EMPS(&| S HATAMA T Tremella fuciformis)®] B
aE st} st AYT-S Nor(normal), NC(AOM/
DSS), EMPS(EMPS 50, EMPS 100), PC(Fluorouracil)z- 2.2 &
Foteh Als, A dol, x4 Wl SF7, B715A,
A ZAFE AL B AF S A 22 mRNA 3 3
ol IS EA5H

A 2¥= AOMDSSE F=d digY S48 ASd4
= EMPS(EMPS 50, EMPS 100) g3l 25t A5 44 &
g0l JAEHA AFo] w2A JEH AT ELF I S
oz gif do] FadA= EMPS AHFo] ofsto] Al avt

At PG thaRel et ot 149

7F FosHAl vergeh i W 99 4= AOMDSS f%
oA M B2 =9 A4S YER L, EMPSE AT #
o] TU TS AASHA AT Y 22 9] FEshy
Ao A AOMDSS ol A A9 H-g3t FFo] JEE S
O} EMPS 50, EMPS 100 @ PC Fojl4] @Z 9 ZoFo] Abd
o] 5tE AS ERIT = QUG AZANE AR
Bel-2 92 EMPS 50, EMPS 100 2 PC Fo]|A] 8-0]8 0 &
A Yepsth AZAPES fFEoks AR Bax9] mRNA
L. A2 & EMPS 50, EMPS 100 2 PC 0] AOM/DSS
3} v wste] foF O R A YErsith J8EE o) W
I FAE e Q1 U2 A A ZANE S &4
ShA7]E Aol & 4= ok E5HH TNF-a9t COX-2
Ak mRNA L& P2 NC(AOM/DSS) oA F-o]8 0=
Z71st¥ ot EMPS 9 PCHoA] f-9]8 o0& 74Tt oaH
Aol FARYA S-S AATHS Kot 48 wimo|HA o
AMAZEE GeE ddR7t 5 T FEAS] mRNA 2
el S TAAZ|HA ALl it FLaIE B

Aok me-A0] Ay nA8E 249 phylum 50]A]
EMPS Eoo] 9]5}o] Bacteroidetes?] 4 B] &L 7FASH=
AL BAIL Firmicutes?] Y& S0k AFE E9A
o} o= A3l Yol I vBE 45 HIrt Aoy
FHoll oJste] g Ee] Mshe xsto] thefet Ay

HE EEE 5 e AAR.

o 4

w0 Fam el 1ol X YKGM5482113)S d
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