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Abstract

Alm

To evaluate the efficacy of fecal microbiota transplantation
(FMT) and 5-aminosalicylic acid (5-ASA) in the treatment
of experimental colitis in a mouse model.

METHODS

Forty 6-wk-old male C57BL/6 mice were randomly
divided into either a normal group (8 rats) or a model
group (32 rats). After 2 wk of feeding, the model group
was continuously treated with 3% dextran sulfate
sodium (DSS) for 5 d to establish an experimental
colitis model. After adaptive feeding for 3 d, the model
group was further randomly divided into four groups
(8 rats in each group): a model control group, an FMT
group, a 5-ASA group, and a combination group
(FMT + 5-ASA). The FMT group, 5-ASA group, and
combination group were given fecal filtrate, 5-ASA
enema solution, and fecal filtrate plus 5-ASA enema
solution on the 9", 11", and 13™ days, respectively.
The other two groups were given physiological salt
solution enema. Mice were sacrificed on the 14™ day,
and blood samples were collected for interleukin-10
(IL-10) detection. Colon length was measured, and
colon tissues were harvested for hematoxylin and
eosin (HE) staining to evaluate histological index (HI).

RESULTS
Compared with the model group, the 5-ASA group
and the combination group achieved better curative

2018-03-08 | Volume 26 | Issue 7 |
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effect. The disease activity index (DAI) score and HI
score in the two groups were significantly lower than
those before treatment (P < 0.05), but still higher than
those in the normal control group (P < 0.05). The DAI
score and HI score in the FMT group were improved
compared with those before treatment, but there was
no significant difference between the FMT group and
the model control group (P > 0.05). The level of IL-10
in the FMT group was higher than that in the model
control group (P < 0.05), but the difference was not
statistically significant (P > 0.05).

CONCLUSION

FMT in the mouse colitis model does have a certain
effect, but is still not as good as aminosalicylic acid
formulations. The combined use of aminosalicylic acid
formulations and FMT does not result in better results,
which may be related to the treatment mode, treatment
cycle and other factors.

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Ulcerative colitis; Fecal microbiota transplantation;
Aminosalicylic acid; Intestinal flora; Immune mechanism
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M2 3% 1A 4% M (fecal microbiota transplantation, FMT)
5 5-R I K # B2 (5-aminosalicylic acid, 5-ASA)ZE /s
R T 25 By ROBEAL P 49 97 2L

FiE

40 26 Fl#h 2 A0 & CS5TBL/G6N R, FAALS A 248,
EFAQR)FEAA(32R), & FHERER2 wkis, £
A0 3% 28 B WAR A 3% R) R ABALER 44 (dextran sulfate
sodium, DSS)5 d, & = KM LM AR, THOR
B K, AL B AR R SR K, TR I
3dE, AR LA ALY A4, B8R, n Al A &
At pEs, FMT4. 5-ASAZL. BEAZL(FMT+5-
ASA), FMT4L. 5-ASAZ R FEA T 59, 11, 13
RERL T EWIER. S-ASAEMRAERIERS
5-ASAWYRAREN, LA PEL T AR KRER.
B #4700 R0 R 9k E F 15 4% 4 (disease active
index, DAI), TH 14X &R, RE niRIFAT
IL-104&0], M 24 mKE, GREMUBLLITHER E,
FH PR AE 41 22 31 4% 45 4L (histological index, HI).
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%, DAIES . HIR S &8 7 0T A B 44K, 274
%t 5 & N (P<0.05), 1247 3 T = @ 2 BB 48(P<0.05),
FMTZ DAL S HIFE S5 0T A 877 o7 A Fr &
fif, o 5 AR A 3 B2 £ F it 5 & SL(P<0.05);
5-ASAZL 5 BEAMIL-10KF & FAA B A
(P<0.05), MFMT4LAIL-107K-F B AL A 5f BE LRI I,
12 £ F R4t 5 & L (P>0.05).

21t

FMTAE ) R4 W KAER o #f 52 — 297 2K, 4247 R
Jo R AR B A, 5 R AR B 7] 69 BR A4
AL E A BT IAFORR, TeEEFF R, 4B
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RER: B EE R, EEBE EEKUR; HEREF
SBEHLH

PZDIRE: 5% 4 8 £ (ulcerative colitis, UC)& —#t
g% ) TR B 6 b AR A S K, L8 T A 5 5T BT A
A%, % H A% Hi(fecal microbiota transplantation, FMT)E
UCY 49 95 2% L UF 9 BF 5035, AR R YLES
FMT5 4% %25 4 77 s st bk, SHAT 7 30 7T sk e ALl
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ez 45 W & (ulcerative colitis, UC)A& — s A A~ BH
T 02 1 AR S M S PR . U R LA R I B AT
AN, BTN S EME R HERE. 7
TERE P BRI BE RS . R R AR R
H A6 97T UCHIML 8 = KR 25 2 B K M IR il 771
BE R R . s i 77, 3 4R B U C A ML I
WA, mAE . EWEIFSEL B TUCHRYT, H
HaTIA 2567 SR G IR, A &0 B H ARk 3|
G2fe, IFH EIR 2 RO B, AE B (1 245 SR A 1
AT, e tifi1wr ok 1 AR B O v

%1% #% 1 (fecal microbiota transplantation, FMT)¥f
e FE N i T8 TR B R 4 2 N i N, T @R A\
Y. Scaldaferri®E 2y T VP0G I R fAf I 25 R
AR R, #E TMetasr i, 45 REHFMTA] 5
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/N SEEE S i R, 23 R R R TT 77 %, W
EFMTIEITAEH DL 5- 2 HE 7K R (S-aminosalicylic
acid, 5-ASA)5 HI7 R L.

1 #RRSE

1.1 A

1.1.1 233 #: 6-7HECSTBL/6 & SPFZ/N 401, °F
PR ELT ghita, W EBIALE L3t S5 3
YIFTTIE S SCXK(5)2015-0018. /)i iAFE T bkl
FOK 2 M 8 A4 Il = e 2 R 25 AW S R Bh s N, =
BAEFFTE18°C-22°C, AN IR 4ERF1E50%-60%, HA
FEHE, B H BRI AR, B H ekl

1.1.2 XA #BPEREAN(DSS, MW: 36000-50000,
EZEMP BIOAH]); EWHENA5-2E KM
(5-ASA, FHERGRIA PR AR ); PRI R I (R i i
FAEY TR SCT); TL-10 ELIS ATRF S (T ik A= 4
BHZ A PR AAD).

12 7 ik

1.2.1 S AR & 5 #4540 HCSTBL/6/N R BEHL 2 Fxt
FRAL(AZH, 8 )RR (SA, 32 11), IEMHEMEFRE2 wk
Ja, XTREZH E ER AR Aok, BEALH B B 3%DS ST
WS djE, BAT/NRUCKRY, 2 J5 S R 2ii5K3 d, ¥
B ZH R FH BR800 A d, B8 IR, 43 il
BT (B4H). FMTZ(C4H). 5-ASAZ (D). Bt&
HEH), 5T LI, 11, 13K ML FAEME
K FERIEM . 5-ASAREN KSR JER55-ASAK]
TRARHE R, RIS 23 O BRZH e 7 AR B 3R K HE R
1.2.2 25 &4 & (1)3%DSS(W/V)E: FRE3 gDSS
K7, AR T 100 mL2 B 7oK, 1 7800 ISk 2
W (2)5-AS AR I #%: 5 /NS &N
100 mg/kg, /AR E%20 git &, & /MR FE100X
0.02 = 2 mg, /MR IA R 0.5 mL, KL, #4520 mg
5-ASAVETS mLAFEER K A (3) 2% 1 I A ) 51
W 4R IE 8 X IR AL I CSTBL/6 /N B IRI2-4 h K84 T, T
S AR KT, ke, SIESRRIREW, BE
HESMEL. Bk, B RTTNE RN AR AR S E L
AW, KOTSRS AR K, BRER L FRY
BIAS 3], (4) SR VETR S 5-ASATR B E VI ) 452 %
60 mgZ FEK IR BV T4 HIRG)Fril 15 mLi3E
BRI .

1.2.3 # M /N REUATEM, B BEAR2 mmbE R E K
SRRV R A S, 17 AR RN R B, R
RATT VRN, NIRE4-5 cm, B/NRIELL, 218
TENSL T RERWAR0.5 mLJG, 28310 sJa 2184k
RERE, MRERIR RN RILT], k8RR %E/NRES21 min
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BBIES5- 2B KR/ ) SR S e BNER

J&i, BEGEH. Gnss BRsOR R B, AT A 4% K A S
(10 uL/g) BRI
1.2.4 ARG RES & 22, FS2I05 14 R0, B8RS
20% %47 4H(0.05 mL/10 g)FREE /N R, BRI B — MR
FCREFFHHORAMA1.5 mL, BT LW T3 mL
EPEH, iR FEZ2 hARE 5, L2000 r/minf
0015 min, 23 B I, -20°CUKF P RAE, PLA&IL-1011)
ELISAKGM. SR Il 58 B W # AL B8 /N B, K /N BT 2,
TR P 24T TR, eI B I E B B, I
HRRIESR G K. W RIEDAT B i, FHAERE 2R
IKIPBER I, TE BTG, B RN R [R) R A7 B B2
SrE, RAET40 /LR BRI, SR JE ks, i
KL RES. G, P SRR S AT, A THE
Yeths,
1.2.5 MEFeAr: FHWE/NRMHER. &3, BRE
— B, B HARECN BRI &, U/ BREEE, W
SEIEE VAR S B A O, BEAT /)N BB Vs B Fi BO0F 4y
(disease active index, DAI™, /N R DALY/ A 14 5 &
TR A3 R bR R 24 BRI 5 = 3 R AL
2 BB SN R S I SHEY B V) Fr, FHPPAb 4L
255518 $ (histological index, HI)". H-20°C yK4H HHL
H/N R, 2 BELISATR 7 & Ut A7 IL- 1040,
Bt AbFR K HISPSS20.045 1 H1F, $¥ Llimean
+ SDFIR, LH [R5 R F8 AR 22 57 VARG 56 R FH B IR 3R 7 22
30T, P<0.05 8% 7 BA Giit X

2 B8

2.1 PR AR 2 X IR AL N RIS B IE
W, BROGEE, RTRE ORI H AP, KfH S0
MR, R/ RAE R D S SIA UG 553K, 12 Hi I il
. BRCRRE. BRI, RIRERE. BE. WIR
MAFSER I, TE5 s T A FEYT G, AU B2 /) iR
R N, Wish. I8V5. WIRIMEZE, FMT
4. 5-ASAZ. BCA AR/ RORHHIK Z I3, A&
A AN FIRE 2 (R (B0, RS E A A2 g WPIR S, 870 Wk 52
SRTREAR, A AR I8 9 2 S 2R B

2.2 BB RARFE T A FE S BERT & 4L UK R &
ER TG L(P>0.05), TE45 TDSSE S A, MR
PR ERESE AR TR, ZRE8i %R
X (P<0.05, E1). BEAIXTHRZH . FMT4. 5-ASA4.
PG HAEVRIT AT & /D RAR R B 2 7 Lg% E X
(P>0.05), ¥8I7 SERUE, 52 AR RALAR b, B HE
PR BRI, ZRA g EE L (P<0.05, E),
FMTH . 5-ASALH KA 2H AR &R I7 5T B 23
hn, 572 Ax A R 2 F gt 5 = X (P>0.05, E1,
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® 1 SHENBHERE, BHKE. HIPDHIDAFED

ax | ZARRE ka) SIFE (cm) HRED (43 DARYS (43
WA 2221 + 2.16 7.93 + 0.66 2.25 + 1.58 0.37 + 0.52
=il 4] 1499 + 2.32 539 + 0.72 16.63 + 4.60 7.00 £ 1.51
5—ASAZH 19.77 £ 2.11 6.66 + 0.98 8.87 + 2.69 5.00 + 2.20
FMTZH 19.32 + 2.47 5.86 + 0.65 11.50 = 5.93 5.87 + 2.75
BEA 20.37 + 0.83 6.33 + 0.82 10.00 + 4.34 437 + 159
- AZH-m-BYl 4 C4l <D B/ -o- 541 or B T B R AL(P<0.05, E2), 5-ASAZ KBk
Br B IR YL W 2L A R T Rt 2L S5 2 %
0l (P<0.05), FMTALEAE AU AL AT Pt (A2 7 4t
THE U(P>0.05).
® 15 2.6 dFIL-10/K-F i 525 (6t REAH AR L, BER X
B BRALTL- 101 52 F B, 72 545 45t 2 38 L(P<0.05),
€ 107 S-ASAZL. FMT4L. BEG2LHITL-101558 (0 BR4H 2
5l SRR (P>0.05); ST IR AL, 5-ASALL 55k
HIRIT HIL-107K PRS0 AL I B3, ==
0 1 é g ;‘ !‘; ‘6 ‘7 g ;, 1‘0 1‘1 1‘2 1‘3 1‘4 Gt L (P<0.05), FM T RCRE R JE 3, {H 22
t/d RGP = 0.54); 3ULRIT 2 M ERIFALR
B SO SERETL #(P>0.05).
‘ 3 e
#1); SR IBAMEL, FMTZ. 5-ASA4L K BEA 4

P I RGN, 2 5 Guit R L(P<0.05); 34T
2z AR ' 2 R I EAS B3 (P>0.05).

23 NRERES IR KU RIBTIIDALT 5 %
RGN (P>0.05), &idiBI7)a, S5I1EH XA
FHEG, HLRTUHADATE ¥ &, ZRASRi¥E X
(P<0.05); SRR AR, FMTA. S-ASAZH R HK
G/ BB R B L R EE PHIR % S ot i 5247 D
RIT TR AT, AR ECE DA/ f AR, SRR
MR 22 B Gt 7 L (P<0.05), HAWAH BIRDAI
VWA R, AEBEMSRAZERTRITFEX
(P>0.05).

24 DR RERE WG, 5 AXTRAML,
4% VU 2H ) 485 K B2 2 T T R (P<0.05, K 1);
LR R A L, A A 5 5-ASAHE K EK T
FET S FE 2H (P<0.05), FMTA 51800 RE2H K 22 S oA
K(P>0.05).

2.5 AT BESTFARBITTE, SH
X HRH/INER E5 M bz e, B es S AR, mT LD
i 20 IR . AR R 2H /N BRI b e wT L B ) 5
T, R bR e o e R S5, HEFI L, AR
AR 20 A B 29D, A JZE 0] LK & AORE A IR, &
JET J2 AT LK B SR AN BRI S oK i, % v8 9T HHIVE
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UCHI K H B3 A 81, HaTiA N S5 i84E 5 B
G R Z . PRBEIR 3R 2 i b X LA AE O,
TEHEBERR AR VEMF RO, KREFRER™, UC
T T T 2 AR PR DR, 0 5 T A ek, i 0
BEACERN. FMTIE &8 i B IE W R, v Reit 2
5516 5 T I G 92 S N S IR AR IR BT AUR. O
NGB Bk 37 0 AR 2 1 /0 BRUR T A AR AL LA AR
JIEE 2 35 RS ARSI SEF MUT fig 5598 i 38 B E RIS 2 3
JE R B Th AU RN RSB e 4 g R A R b
KEWFFEAESE! ", FMTA] LA & K7, B ik
ELZ L B ), T ST R AL R RS FMTAE
UCHEHEHHIT M ERA—, HIREYHEMERN
0%-63%. A E3AF 7 PHIESZ, FMTR] DU B ik 5
P B AL SR 22, (HR A 3o B 51697 5 LI &
M. TEARHFFE R, FMTAE /N B SE56 M 45 g 2 7 3%
RAE, A Q0w o R B s, (E R T S 8
i, WICHEAG TG /N R T R4

YRR FAEUCR I H o5 o 5 2 A 6, A 5 i
RAFAPRE T IR RFFHIL-1. 1L-6+
IL-8. TNF-o, $i &K FHIL-4. IL-10. HIL-103
B T i (regulatory cell, Treg)7rilh, W7 K
P UCH B B EIL- 100 538 0, $27 i 6
RAEWT, TregH M1k 22 7 & 15 R &6, 8L 43 WAIL-10
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2 BRNBEHALHEREB( x 10). A: 28 X IEAL; B: AL C: 5-ASAYL; D: EMTAL E: BEA7RIT4L.

RIEINRAE . e/ RUCHE R it R Tregi
JifL FT B A I (R T L - 1055 Bt 48 TR 7 1 43 WA Sk 0 1) Ji
T8 JERE [ L, A /N BRIRVS TR . A ARG
FR RIS UCHE#H Tregi i W K TR, 7
BN AR S — s, X P INEUCEE
JW 38 SE. AE —TBN ) S I A AE SETL- 105 /)N B 45
Fo 9% 1 R A 3 )RR, O Bl ot IL-10
KV A 7 1S 2 FE I ek 2F BRTIR, RIAR
IL-107E/N RRUCHI R AR Fe h B B s AR . A
W FEARAIE S IX — o, FEAR A ZH /N BRI A, TL- 10482 1E
i 0T HEZH K P B BEAR, T JE RS [RVR T S YA B
VAR

AR FIEIL3%DS ST F /N R S EUCKH R, i
BRI JE BENL 20, SEEAS R ¥6 97 1 it BT B RO
RRIAEL TAFNGIT R, FMTZA. 5-ASAY K BE
TRIT AN R TR SR B, KAE MR A8 i1 Bl
T2, 2 i e LA A0 A R A A TR ko R A B S 7 A
AP AIR)T 5 5-AS AL X T 2B fRRE R K 45 i b
FELA5 5 T A B R RS T RMT AL, #8878 = FiA )7 7 %
B — B ROR, EAEX AR T, FM T4 20
%, XATRESIRIT M. BT, BARE R T
MR FRA K, V57—,

B2, FMTXE T/ RS20 M 45 % i S — 8
HIIRITER, H55-ASABEA G IT th 3 R B 3 4 1)
728, X FFMTAEUCHESE i B AT 75 13— 2Bt 5%
ESEH T 2%
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load FE,
XRE=

197 M 45 ) % (ulcerative colitis, UC)&—Fp A AN BH
T M AR S P SOREPE I, B R B AT AN
BHh. HRRITUCIHIL 4 = IR [ E K%
HFR . ORE R PR . AR, IR REEUCK
AL IE, 2B ARSI S A4 TUCH
BT, B H BT 29657 RORA R, U #or Ba
ANREIA B fR, I H R BRI R, R m
iR FNE R EHTEE R, A AT SR T ORCOR I B 0
. FE T F4HH (fecal microbiota transplantation, FMT){E
I JUAE R BT, A REV FUIE L HAEUCHEH F
WAL 197 2, AR AL H BT ANE 2, AwF 7
ST — A WG AL /N BR 5256 M 25 i 2 19T &L K
HALHI.

Rl

A TR EEFMTAE /S B SE 56 P45 1 28 97 2 L %
FOTREMIHLAE], IEEEFM T2 75 0] LLIE Ny —Fhd Bhig
JT BTN T S5 R RT

Esia=ln

AHITCE AEMEEFMTIIRCR, JER S & G245 Wik
A BT AT AORCR, VIR EUCTR A RIGTT $2
i THY
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VE N 25 R )5 AL B, T LS /0N R R DR (6 2 T 2 o
MABSL PR SRR RS T . AR Kb 441
HEZ M % MIEIL- 108G, 73BT 45 25/ BCR HURN
[ Y6 7 Tt P 7 RO 2.

AHFFAESEF M TAE /D BRUSE 50 M 46 i KA p g — 8
J7RL, ABHBCRIANS-ASA, I HIH55-ASATA A
7 I AE AR E L I RCR, — 7T Re T REA ST
b 5 —J5 AT RE S HE R R 4« VR IT R AR R R

M.

LA

AT KB MTH A I B S A I RCR, At
R IT E R 2, tEamayT A, Aok IE
ST PRI IayT 7 NEESE

REf =

AW FCRIREA R D, ANRESE 4 AN K SE BRI T
R, I H AR AN B o v i P v R AT M, ANRE
LS HE i i 2 75 A5 Pt T e PR AL B R BE,, AE RS
FUH, FMT55-ASARFIINEE G it — D %, Jfit—
25 93 W P A AR K9 A S AR T 2ot ST AL 1 24
A2, FER BN — N BRAE A AR/

4 2
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