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BE BRY: 53T % 8 A4 (fecal microbiota transplantation, FMT ) %t #) % 4% #7884 44 ( dextran sodium sulfate, DSS )i 5/ R H L 4
# % (ulcerative colitis, UC)FFR4E A B3 K5z 48 X 69 - F Al Fi%:30 R LR DSS R 2 451 £/ R A JF AL
S AEEA A FMT A&7 & 4840 FMT £ 7 240, 55 IR 10 R4EA T4, FMT KA 84 FMT 7 24 45 % 1 d A5 5%
F 8 ghkg 15 ghkg 2H A BHE M A, EHARAR 02 mL, 3 RAFER ML T FHRRAR L KEHLE, SHNEERE 1.7.14 &
21d ARZADRMEFBLE R G AT R, B 4 AW, MR AL R4 A & T ALt d HE 3 &% A2 % (ELISA 4
R A A Rk bk P Y B 3R I8 B F -a(tumor necrosis factor-a, TNF-a) . & 1 A~ & -6(interleukin 6, IL-6) . & @ oA~ 2
-4(interleukin 4, IL-4)#= & 28 i A~Z -10(interleukin 10, IL-10) %9 & & % 44 ; %, 9% ZH4% % Fo RT-qPCR 45-A 4| 45 HH A% P A
F kB-P65 T4 (nuclear factor-kB P65, NF-kB P65)% & #= mRNA # & i& 1 5 ; Western blotting #&) 45 # 17 28 2% ¥ Toll 4% 1k 4
(Toll-like receptor 4, TLR4) . #& #£ 54 B T 88(myeloid differentiation factor 88, MyD88)#9 & & & ik 5L, L55R : < FELHAR IL , & BE )
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TNF-a IL-6 NF-B P65 mRNA Fo & [A1 % 35 TLR4 MyDS8 & %343 B2 3 (P<0.05),IL-4 IL-10 £k %% F H(P<0.05);
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Based on the TLR4/MyD88 Signaling Pathway, the Mechanism of Fecal
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ABSTRACT Objective: To investigate the effect of fecal microbiota transplantation (FMT) on mice ulcerative colitis (UC) induced
by dextran sodium sulfate (DSS) and the molecular mechanism of inflammation. To investigate the effect of fecal microbiota transplanta-
tion (FMT) on mice ulcerative colitis (UC) induced by dextran sodium sulfate (DSS) and the molecular mechanism of inflammation.
Methods: Thirty kunming mice were fed DSS to establish a model of colitis and randomly divided into the model group, the low-dose
FMT group and the high-dose FMT group. The low-dose FMT group and the high-dose FMT group were given 8 g/kg and 15 g/kg fecal
bacteria dose enema, with the enema volume of 0.2 mL, from day 1 after modeling. The control group and the model group were given e-
qual volume normal saline enema. The mice were weighed on day 1, 7, 14 and 21, respectively. At the end of the experiment, the mice
were sacrificed, and the colorectal was taken out to observe the changes in colorectal morphology in each group and observe the degree
of lesions by HE staining. ELISA were used to detect the expressions of tumor necrosis factor-a (TNF-a), interleukin 6 (IL-6), inter-
leukin 4 (IL-4) and interleukin 10 (IL-10) in the supernatant of colorectal tissue homogenate.Immunohistochemistry and RT-qPCR were
used to detect the expression of nuclear factor-kB P65 (NF-kB P65) protein and mRNA in colorectal tissues. Western blotting were used
to detect the expression of toll-like receptor 4(TLR4) and myeloid differentiation factor 88(MyD88) in colorectal tissues. Results: Com-
pared with the control group, the weight of the model mice was significantly reduced from the 6th day to the 14th day, the difference was
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statistically significant (P<0.05); compared with the model group, the FMT low and high dose group mice from the 10th day to the 14th

day Compared with the control group, the expression of TNF-a, IL-6, NF-kB p65 mRNA and protein, TLR4, MyD88 in colorectal tissue

of the model group were significantly higher Protein expression was significantly increased (P<0.05), IL-4 and IL-10 expression was signif-

icantly decreased (P<0.05), while IL-4 and IL-10 in high dose FMT group were significantly higher than those in model group, and other

indexes were significantly decreased

(P<0.05). Conclusion: FMT can alleviate the inflammatory response by inhibiting

TLR4/MyD88/NF-kB signal pathway and play a therapeutic role in UC.
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W5 45 7 % (ulcerative colitis,UC) 2T Z MR EiES:
HY AR S SR M R e R R BUR AR UC 1 e s 2 XU [
LR LA R KR A SR 3 &, 25 RIS
REBUR AR IRICR M2, KIGREIEIE ME SR & 5t TR 2
UC B3 1Y BB BRI, RIRALHI M AR, O, 2T AN
(fecal microbiota transplantation, FMT ) X FR 28 R RE 72k, & —
ol A o 90 i A S e AR, e RGN
Ak Ji 38 AR OGP e AR 1 SR B T, BESY R BT, ToU #3244
(Toll-like receptors, TLRs) A L J& s 22 58 i 4 26 Bk 3
BRI TE AL, BN R A T B SRR R
HYUREER BYSEZFRON 53 F 8 TES | A1 e b
TR I FRAS T S i R o R HE T M S E AR RS S AR SR
FERIL, 4 L UFRIIN F 5 TLRs 254, TLRs [ 240 i P4 % 326 1%
AF5 , PTG NF-kB 555 5% K7, 3 17 98 57 48 AE 386 ot 7 8
FECUC B R 1o AFFFEIEE FMT XF UC /b i)
TLR4/MyDS88 {553 #% A5 , ZRIT X B 14T U FIRL

1 AR5 07

1.1 KIezhY)

SPF ittt L WA/INBRL 50 R T rh BB L it 241 i A= i 5%
B, AR P VE ATIE S [SCXK (91)2017-0011], fA H 0 20 g+ 2 g, 1]
Fr T AR sy S gl 37 5 O B A X, R R R IR
F(25% 2)°C L IBIE (50 10)%, 12 h JEFRGIR . EH AR 14
VUGB R IREE 55 2 I IR AT 505
1.2 RS EERXHA

DSS(3 E MP Bio /A #]),IL-6 \ TNF-o. . IL-4 F1 IL-10 ELISA
R & ( HIEREE A=) ), Trizol X7 & (TaKaRa), 475 (1 Hil12
R4 (#5E QIAGEN A7), western blot i & (34 [F BD 2
7] ),NF-kB P65( %75 :ab207297 41t : E289180) . TLR4( 55
ab22048, it 2 . D29183874) MyD88 ( 5 = .ab199247, it & .
A1805603 )HifA (3 [E abcam A ] ).
1.3 FHEFERFE

Z:BRSCHR I v MRER 20 HUIE R /N BRI SRR 2T
FREE 3% 1:5 WE SR LI TCE A B K, IR G
PG 3 2 100 H2 i3 uk R BRI G 1E 4°C %44 N
3 000 r/min, #5.0> 10 min, 32 &, A S RFUE #ER KR
PSR PR, DIREMEER 3 W, DIEW I A A R K 5
BRI

14 ShiERIEI R E

RS IR R, B 33 R /N A
FARH 2%DSS /KR IE 7 d; Z 5 koK 14 do BELZEEL 3
SUNREUES I 2 A T BG4, 4 R AR A IR IE
SCRRURMIER AT, KR T R 30 R BN 9P FMT
AL FMT g, BE 10 R/ANR 21 d IR AT
YOKVE R ST RRAL . FMT IR 41 FMT &30 4l A 5 56
1 dIFIR B4 T 8 g/kg 15 g/kg FERRGT HHE N AL BE, HE i 1]
0.2 mL, 754 SR FHE I e 4 S 1 5 H AL T3 A /N R &G
[Py 2~3 cm &b, A8 5 I/ BRS8N 8157 3 min B 1k
WO LSRR ZG 7 d, L% 7d VB — GRSk AT 4 AN
o X MR 2 R R 20 45 T SRR B AE SR ER K E I AL B, D ik Im] |
SRS 714 K 21 d iR RAMERRSE 1 RIFRE., #EHSE
YREETR 2 d 5 /NI EAR B . BUH S5 a2, AR B K vhik s
—T A% SR PEEER A E , D1 — e T -80°C kA& H.
1.5 HE &N RERARATLS

HHMHL LR ERR 48h 57, Z WK CH LA
A Y4 pm YR SRS RS KA, 4T HE Zufa,
WK R AR 2 h HEBEWE 5. st A,
e WS NSRS IR . S IR ST 45 s Pk
TR 5Y
1.6 ELISA #/NREERALAR B LEDRERFEE

HUA$ 20 /N BRAS L A 2 B 59K, 4000 rpm. 5.0 15 min,
BV RIAEAS , ELISA 477 &0l 2 TNF-o IL-6 IL-4 Fl1
IL-10 (1) & f: , BARSERAE D AR R S BB Btk A7 . R pi v
15, SR FEHR G & 450 nm 4b ) OD fA.
1.7 REANEN/NREEREALR NF-«B P65 fFRIE

AU R H S AR A S B F PBS % b i b R B
5 5RIE H 3% XUEA K Z IR LA LT PN R P 2o ST i, 3
P, A3 SIS B — it 4 TR S , Ik H 2 S PBS Pk
T, o3 BN RELE I I 4, S IRMF E 30 min, PBS PEi%k. i
G DAB I H 5 min, 258 T/KZ RN, S ARZEZ YL 5 min,
TCRIKIRBESG , MRUR AN [k BE A i S BB K 2 b, T TR B AR
HFFREGRAERR, R 2REW, A A R R s AR T
MEHLIEE IR
1.8 RT-qPCR #&ill/\ iR 45 B A7 48 28 NF-«B P65 mRNA Hy& ik

M Trizol MLARELA AHAEA K B RNA, ST -
NF-kB P65 (FP:5'- ACCTGGAGCAAGCCATTAGCC-3', RP:
5'- CGGACCGCATTCAAGTCATAGT -3") Jz Jif 544k : 75°C il A
M2 min, A LLTF AR 90°C A8 4,5 min; 60°C iR k ,60 s;
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T2°CHEA, 30 s; 3 40 MFER, MIXFFRIREA 2¢ ¢ T Fow . B
FEAN ST T AT S0 3 1K
1.9 Western blotting # /] 58 25 21 #7 48 242 TLR4 MyD88 { &
SE 3

SRS dREAS , B (R IR G 43 R I 24
it B &M, BCA BEAEREA G ERAST R, H&EA
FE IR EFT SDS-PAGE BEREHLUK , SR )5 %% % PVDF Ji5, & A
5%BSA FEPRER FHMA 2h, IMAEEWRE —FLF 4CH
P IR H FHZE i 8 PVDF I 3 Y A S0, BRI E
Lh )&, A B ammtn s,
1.10 SEitZES 4

BARGE R SPSS 19.0 #ft:, £ T HRFH Graphpad5.01,
W £H 6] Hb AR Yt 4646, P<0.05 FoR A St X,

2 R

2.1 FMT 3/MRIERN R B REERN N

TEARLAIE] , WE RS /N BRUE5 H RS P 2R B 3 B el
BEETOL AW FERG, AL IE ML, 55X AL, 18
RIZ/NRAESE 7 d B2 21 d RE A R, 25 BA 5T
B (P<0.05) ; HHEERIZAA L, FMT % il 4/ REE 7 d i
ZH5 21 d RE BTk FMT w3 0] 2 /) B i s o i i
W, 2R HAGIEE X (P<0.05), WA 1,
2.2 FMT X/NRE B R AR LA M =2

B NSRS A/INREE A 2L HE Yt 3] i 2, %)

"Ql

2 :&‘ i
AT T 1
N .‘ .
v 7 ’k

MR/ NS IR PRI E B IR AR SEAGBE T B IR T R WLAJE 5
PRV 2 W T, R 4 B et st P ) 2L
FAEARMIR LS, AU IE R AR, i ik ik Bt , e LA iR
PRI UZ B IE 258 5 SRR AR LE , FMT fRGR] B 4 A ¥R 1
Tl R 2 ATLJZ A8 ez, v 70 ek 2 S e 1 D 2>, i
IRESHB R SERE

- A
28« = B
-+ C
261 =+« D
~~~ #
2P 244 4
D 2 *
=
20
18 L} L} L) L) 1
0 s 10 15 20 25

Time(d)
1 FMT 3§ UC /N RIFE R 20
i AXTERA; BARBIA; C:FMT EFIE4H; D:FMT BRIEH, 5318
£H48EE, *P<0.05; 5#&AIZHELL,*P<0.05,
Fig. 1 Effect of FMT on body weight of UC mice
Note: A: control group; B: model group; C:FMT low-dose group; D: FMT
high-dose group. Compared with the control group, *P<0.05; Compared

with the model group, “P<0.05.

&N
Wl

B 2 FMT 3f/NRE B AR RSHIRME(>* 200)
i (ATER4E; BAERIE; C:FMT {RFI24; D:FMT SHIE4)
Fig. 2 Effect of FMT on colorectal tissue morphology in mice

Note: (A: control group; B: model group; C:FMT low-dose group; D: FMT high-dose group)

2.3 TNF-a.IL-6.IL-4 #1 IL-10 ZE/N R AR 5 87 i h
HRIET

e 3, SxFRagARLL, BAIL] TNF-o IL-6 FEikKFFt
1, IL-4 IL-10 Rk KRR, 2 A G2 L (P<0.05), 5

150 250

»
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g
g

-

TNF-0. (pg/mL)
g

IL-6 (pg/mL)

g
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FERIZA LA, FMT 4521 TNF-u IL-6 FA7KF B AR T
e, (L e ) ek 210 58 O B A (P<0.05), L4 IL-10 7 FMT 7 57
HRIBKFRE TR, 2R A L (P<0.05),

B 3 TNF-o IL-6,IL-4 #0 IL-10 Z2/NR AR ik LiFRHRIZEL
i At ERE; BAERIZA; C:FMT R#24H;D:FMT SHEH, SXRAMLL,*P<0.05; SEAEHFLL,"P<0.05,
Fig. 3 Expression changes of TNF-a, IL-6, IL-4 and IL-10 in supernatant of mouse tissue homogenate
Note: A: control group; B: model group; C: FMT low-dose group; D: FMT high-dose group. Compared with the control group, *P<0.05; Compared with
the model group, “P<0.05.
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24 fRE AL TN RT-qPCR #:ill NF-«B P65 7E/NR Z5 A 4H LR 55t FRZAAH L, AR ZH v NF-xB P65 mRNA FIEE [ P 2Rk A

% i RT-qPCR #5420 /)N il NF-xB P65 mRNA [ %%,
S LA NF-«B P65 i A1k . G5 ni&l 4 & 5 BR,

2 ETH(P<0.05) ; SERIAAH L, FMT {1 | #5577 2 NF-«B P65

mRNA I H PR IA Y B35 FE(P<0.05).

-t 0

B 4 tZ AWM NF-xB P65 B ARIRIE(x 200)

i AXtER4E; BASRIA; C:FMT {EHIE4H; D:FMT SHI£4,
Fig. 4 Immunohistochemical detection of NF- B P65 protein

Note: A: control group; B: model group; C:FMT low-dose group; D:FMT high-dose group.

NF-kB p65 mRNA
e hrd -

-
L

o
1

A B C D

5 RT-qPCR #&ill NF-«kB P65 mRNA HJRiE
i (AXTHR4E; BAREYAH; C:FMT EF248; D:FMT BFIEH, 53R
AL, *P<0.05; SHEBBALL,P<0.05),
Fig. 5 Expression of NF-kB P65 mRNA was detected by RT-qPCR

Note: (A: control group; B: model group; C:FMT low-dose group; D: FMT
high-dose group. Compared with the control group, *P<0.05; Compared
with the model group, “P<0.05).

2.5 TLR4 MyD88 EH7E/NR L AL PHRIETH

Western blotting #6071\ BL&% 7 2 21 X FR A | A 2 |
FMT IG5 i 4 K FMT &5 41 TLR4 MyD88 & H 1) 3 ik
KRR X AR L AR 5 TLR4 Fll MyD88 25 (%14
KB ETE, ZFHAGH#E L (P<0.05); SHAIZ AL,
FMT %, &5l 20 TLR4 A1 MyD88 & [ ik /K3 T Fe, B
R T R TE B 3, 22 R A S22 5 L (P<0.05), I
K 6.,

3 ¥ig

UC 216 PR WL T A S P, I FLALRE Ay 2 P
B I B LA 400 B B Bt TR P I 1 P P A 2 1k
TS RGBT ARG R G E TR 0 9o L 2 4 T 5

Wil 5 g TR E D RE" T, FEIEH AR B , il N A e
TRAAR XU . FLRR B 8 AT R 5 L PP,

A A AR R AR A I AR I RE, M L, I
PR B I LUAFT R . BRI AR A e R SR,
S A TE R B 07 B D REVERERT T, FMT Jfd e
AR IR 2 I B R B A U A
Z5 FR I MR E R I B RS ENAT TR I B A0, FMT
T UC RYI6)7 EA IRIEY, HBS 8 A7 sk, 1R AL
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K AFEM 5 F LR . A58 KBS BEAL L /N AR L,
FMT {I§ (= R 697 5 1/ BURS BIOIRES 0 ) IR B S 0l
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AR Wk AR A%, HL FMIT (55 7 42t 28 5 i B it
UERR FMT %t UC /NRUEA B 197 3%
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DRF R R AR PR TG s . — 8 Z IR T A 2k ) 2 R SO 1Y)
KAP, 5T N, TNF-o J2 5 200 JRE 18 5T, A 5 R 3R A i I
NI FHEERE RFEZI, IL-6 BT 2 20 R
ME M E T, 25 50 B R, 10 IL-4 F1 IL-10 748
SESR HP A SAHL 2 W) BT, RRAS LRI HILAAR B s B
Ri. AWFFEFM 029 1L-4 F1 IL-10 HREMEE 3 T I8 2 A TR
TNF-o Fl IL-6 3R (R SR S8 S I . 1L-4 F1 IL-10 7]
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WA ANFRRRE R T, il 22 5 08 i 3% (P<0.05, P<0.
01), N4 K 7 IL-4 F1 IL-10 Ay 3236k B2 7155 (P<0.05),
IR 45 42K TNF-o | IL-6 . IL-4 1 IL-10 5 UC kK5
GupE it FE T FMT RBEA% 48474 4 35 TNF-o [ IL-6 . IL-4 F1 IL-10
B9, T R HEXT UC 5GP .

IEAERA ST & B, NF-kB J& A9 2 N Y 56585 F . NF-kB
WO R 2, T NF-kB P50/P65 5N ZE & F & A S0
& TNF-o F1 IL-6 78 N IR A2 R B F R R, FEit, A ikE—
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F R, &5 %F B4 b, NF-«B P65 mRNA F7E [ 1
DSS Bt &S00/ UC dH b SRR Wb, MirE4 T

A B

FMT 1897 B4 4 /NS B R rh R 4 0H WA, 5l
PR, R FMT Al 5@ i 1] NF-B A3k, BE i
2B R T TNF-o IL-6 & IL-10 Y33k,

C D

TLR4 wews dHD G e—

GAPDH " S S S

2.5

2.0+

1.54

1.0+
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Relative expression of TLR4

0.0-

A B C D £
& 6 TLR4 MyD88 & B 7E/MN RS HLE R HIFRIZ T

AT ERAE; BAEAYA; C:FMT {EFIERAE; D:FMT BFEE; SXTRAML, *P<0.05; SREIHALL, *P<0.05,

Fig. 6 Expression changes of TLR4 and MyD88 proteins in colon tissues of mice

Relative expression of MYDSS

A B C D

Note: A: control group; B: model group; C:FMT low-dose group; D: FMT high-dose group. Compared with the control group, * P<0.05; Compared with

the model group, “P<0.05.
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Mg h A Rk, S 5IERMARIER N ®, TLR4 J&
TLRs 52 15 Hh g 4L A I A 22—, Al sd a5 2R 20 A 2 1 88
(MyD88 )i R A MO {7 5 J B0 NF-«BP), AT 2%
B, AR T IE W R ZURRAE R IREH ZL, JRAEL 21
TLR4 Fil MyD88 5 i i 3k 00, Afiff 57 il it Western blotting 45
W & 35 xF BEAH LE ,DSS 75 5 /) U454 21 TLR4 Al
MyD88 & ik 34 it ; T 5 45 B 41 AH L ,FMT 4% 2 TLR4 A
MyDS88 # ik /K V- 2 W 2% T B . R B UC /N4 s
TLR4/MyD88 {5518 I g I G , i FMT X TLR4/MyD88 {55
T AT B B

25 Lk FMT ] figid i # i) TLR4/MyD88 {5 538 # 14
ik, JEMTA ] NF-«B B35 4L , e 2 ] 5 TNF-o IL-6 1
Feik BN 4 T L4 IL-10 93835, HETT A EIAYT UC 1
FIAY o AWFFE 0 FMT Il R BhiG )T UC B S fit 1 St 5El .
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