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[ ZE] HH.: HITERRBEERE A REMRN (DSS) 355 M/ Btz 1k 45 &
(UC) MR, 5B A CERALE . k. 50 HU/NEUBEAL Y A Xt B AL . 28R4l
B A MBS A, BRI/ R A R A g Ko, a4/ A R A 2% DSS 7&K
FALUCHKA , B BA/NRMEE AT 60mg kg 'EHRXRWO.4mL, HHIK, #Z10d; FEE
A/ FEFE®O. 2mL, FH 1K, FHL10d; BEGANRA T O 2L XEREME, 4HT
60 mg-kg LW EEMO0. 4 mLHEY . LEBLEFRG, MRS/ RERE SR (DAD Mg im Kk
SHiHEE (CDMID), HE J W5 45 /N W25 I 1 200 FRE 2 R B0, WIK F 2 W B i 56 (ELISA)
TR A AN A AL A A E (IL) -1, MBS T o« (TNF-o) . IL-4 F1IL-10 7K,
S2F % 6 & B PCR (RT-qPCR) & F1 Western blotting ¥ & 9 45 41 /N B 45 I 4 b Ml & & (1
(occludin) A G/NEHEF 1 (ZO-1) mRNA KB HARIKAKF, R XA/ RS FE L4
e H S, PRRHEZ RN, JC R PEAN MR I A s BEALAL/ N BREE I B IE b , BRARHES
AL, MRS, BB TR MoK M, R R AR, TR AN s TR R, 3%
PRI % AL ZE RIVIBG 25 A /) L5 1 86 I e 85 K M X S, 4 P A IR T e 2, 8 R 8 T )% A Il K e s
B SXPEA R, BE4/NR DATH CDMITHRE (P<<0.05), Z5mdi4id IL-18 fl TNF-a /K F- T+ 5
(P<<0.05), IL-4 FlIL-10 /K FFEAE (P<<0.05), occludin F1 ZO-1 mRNA K & 4% kK F AL (P<
0.05); SHEAIA K, BEHEML, BESHEAMKSH/NRDAIA CODMIFEAL (P<<0.05), Z5Hd
21 1 TL-18 Ml TNF-a /K F FE K (P<<0.05), IL-4 FIl TIL-10 /K 3F F+ & (P<<0.05), occludin fil ZO-1
mRNA K FBKFTE (P<0.05); 5XEMEZHMBREBMALE, BE54/NR DATA CDMI
FEAL (P<<0.05), %524 IL-18 Ml TNF-a K FFEAL (P<<0.05), IL-4 FIIL-10 K FFhim (P<
0.05), occludin 1 ZO-1 mRNA R AR KKFTHE (P<<0.05), &5 ZH RGBT
UC/NRES A Gm BB, 0 R 50, (R B i iE & .
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ABSTRACT Objective: To discuss the improvement effect of curcumin combined with fecal bacteria
transplantation on the mice with dextran sulfate sodium (DSS) -induced ulcerative colitis (UC), and to
clarify the related mechanism. Methods: Fifty mice were randomly divided into control, model, curcumin,
fecal bacteria transplantation, and combination groups. Except for the mice in control group (given
distilled water) , the mice in the other groups were given distilled water containing 2% DSS to establish the
UC models. The mice in curcumin group were gavaged with 0.4 mL of 60 mg-kg™' curcumin solution once
per day for 10 d; the mice in fecal bacteria transplantation group underwent enema with 0. 2 mL of fecal
bacteria suspension once per day for 10 d; the mice in combination group received the enema of 0.2 mL
fecal bacteria suspension and gavaged with 0.4 mL of 60 mg+kg ' curcumin solution. At the end of the
experiment, the disease activity index (DAI) and colon macroscopic damage index (CDMI) of the mice in
various groups were calculated ; the morphology of colon tissue of the mice in various groups was detected
by HE staining ; the levels of interleukin (TI.)-18, tumor necrosis factor-a( TNF-a), I1.-4, and 1L.-10 in
colon tissue of the mice in various groups were detected by enzyme-linked immunosorbent assay (ELISA)
method ; the expression levels of occludin and zonula occludens-1 (ZO-1) mRNA and proteins in colon
tissue of the mice in various groups were detected by real-time fluorescence quantitative (RT-qPCR) and
Western blotting methods. Results: The intestinal mucosal epithelial structure of the mice in control group
was intact and continuous with regular glandular arrangement and without inflammatory cell infiltration or
ulceration; the intestinal mucosal epithelial structure of the mice in model group exhibited loss of colonic
mucosal epithelium, disordered glandular arrangement, reduced goblet cells, congestion and edema in
mucosal and submucosal layers, and extensive infiltration of inflammatory cells with widespread small
ulcers; the intestinal mucosal epithelial structure of the mice in curcumin, fecal bacteria transplantation,
and combination groups exhibited relatively intact colonic mucosal epithelial structures with reduced
inflammatory cell infiltration and ameliorated mucosal and submucosal congestion and edema. Compared
with control group, the DAT and CDMI of the mice in model group were increased (P<C0.05), the levels
of IL-18 and TNF-a were increased (P<C0.05), the levels of IL.-4 and IL.-10 were decreased (P<C0.05),
and the expression levels of occludin and ZO-1 mRNA and proteins were decreased (P<Z0.05) ; compared
with model group, the DAI and CDMI of the mice in curcumin, fecal bacteria transplantation, and
combination groups were decreased (P<C0. 05), the levels of IL-18 and TNF-a were decreased (P<<0.05),
the levels of TL.-4 and IL.-10 were increased (P<C0.05) , and the expression levels of occludin and ZO-1
mRNA and proteins were increased (P<C0.05). Compared with curcumin group and fecal bacteria
transplantation group, the DAT and CDMI of the mice in combination group were decreased (P<C0.05),
the levels of IL.-1B8 and TNF-a were decreased ( P<C0.05), the levels of IL.-4 and T1.-10 were increased
(P<C0.05) , and the expression levels of occludin and ZO-1 mRNA and proteins were increased (P<C
0.05). Conclusion: Curcumin combined with fecal bacteria transplantation can ameliorate the pathological
damage in colonic tissue of the UC mice, inhibit the secretion of inflammatory factors, and promote the
repaiment of intestin mucosa.
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BEE N, LIk R EEEAA IR 78 R HRAHA /NS T 0. 2 mL R, HWHEH.
H, & HT3697 W iE o i iE o F- e s . i Ko HE2H RIS RS 20 N BROHE I 25 7 0. 2 mL AR B 3L K,

FEU R K RN RIS R RS A B UC /N R
8 e, IR R AR RO UC /D BRUE
Ko BHRBFERBMAE UCHELENRIPENTS
ZAMGE, (AR T H IR NS BB K 4 ]
B PR H R AR BTEA  ASBIE ST I 2 B R R
WA AR G IR UC/NR, DL ZF B BTG
ROR, 9 UCHYIRYT S A BLE 8

1 #MHERE

1.1 £BHH.EZ2RXMNFMNE SPF UMM
C57BL/6J/NEL 50 H, 8 JA i, M T & 20~24 g,
W A E R B s ST R, sl R TR S
SYXK (x0) 2021-0063. £ K (4 =>98%)
Wy 19 09 )1 4 5 &7 AR R B | o SR B R B
(dextran sulphate sodium, DSS) Wy [ | 2k
YWHHEARAR, HERXF &WH FEE = KRAEY
PHEARAF, A4 A %R (interleukin, IL) -18,
IL-4. 1L-10 F1 i 98 38 3E Al F o (tumor necrosisi
factor-a, TNF-a) Al 5 & W [ B 5 2 A AE Y
TR AE R BT, SEEF 2¢Ot B PCR (real-time
fluorescence quantitative PCR, RT-qPCR) % %
i & 1 SYBR-Green i | & W A 52 [H Qiagen 2>
", M4 &M (occludin) H1H 81 /N4 & H 1
(zonula occluden-1, ZO-1) $i &g A 3¢ E Abcam
A, occludin F ZO-1 5141 5 51 Hh 7 858 19 26 ) B
HARAFBITE K. 2D REREbR U H 5% E Bio-
Rad 22 m), HLUKALE B ALt S — {088, B8 Wil
BElA HOH A BRI A A

1.2 ZHHES B0 HIE® /0 B B ff =
5g, WT 10mL LW ALK, 4514 2.00,
1.00. 0.50F10. 25 mm A 85 4 fifi 5 3% , 6 000 g &5
O 15 min, WCERMA, Jow A4 8 K % 3K,
25 mL JC T AR B K T OB, BT 4 CCuKAE AR A
#H .

1.3 Zhhoa BEHEGLE  Fra /) EEE N
MEFE3dE, BEMLI XA BIId] | LR
WA MBS A, A 105, FRx A/ N
Ah, AN A RIRH & 2% DSSHZEIRK,
AN UCHIAY, XA/ ARSI T aidok, 2k
WH10d, ZHEHA/NREE L T 60 mg-kg 'E
REW 0.4 mL, xFFA . AR 2 2R R 2 /) B
HHASTHEEAMEK, BH 1K, #2:10d; 3%

BHI1W, #FF2:10d; BKEH/NHLS T 0.2 mL 3§
WG, M4 760 mg-kg ' 3% RIFW
0.4mL#E®, BH 1K, #£2:10d,

1.4 &4 A& B & 3 3% # (disease activity
index, DAD® 2™ £ 41/NELH K& 2% DSS %
Wk Z B, B Hidst/hBURR E AR, R
7N 5 111 I N N 5 I 7 o e = ¥
DAI, DAI= (K57 & T B 2P 55 + ZE 8 P AR VP
Gy FEE RN r) /30 KBTS KR
WA TFEITOS, FH1%~5% 114, NI
6%~10% It 2 43, F B 11%~15% it 343, F
Fe=>1500 it 445 ZAEEARTF 4> EH, 045
AL, 243 FRfE, 447, FERIMITES: EW, 04
B it BH M, 2435 PIRRAT LR, 443

1.5 B RZEMmRXABERYH I % (colon
macroscopic damage index, CDMD)® & KK 424

B50JE 2 h, HUMERIF RSN, FTIFIE IR, W
MR ARSI AL, Wl RN R YT, WS A5 1 B

35t 7 . BBE S R AN L. R SCHEk (8] iR AT
CDMIME . COMIMGEbRifE: FERE TS it 047,
FERE et 143, gz AL <<SZ B AR B 25% 1
241, Wty AU T a2 AR 26 %6 ~50% Z a3t
341, ot AR > Z B AR 5020 14 43

1.6 HE£EMRE AP ALMARBEHLSER
R BERI AL AL, BT 4% 2R F
JE 24 h, G BBOK . BRI A, R4 HE it
M EGUE T HE g @, P ic s, Wi
VRSS2 /N BRUZ T 4 2 BRI A R

1.7 B B % % & B &K % (enzyme-linked
immunosorbent assay, ELISA) & #& m] & 20 /s & &
BAg R XERTRE BUNRE S RALHA
g1, ALK, APRPLA3K, 4°C. 3000 rrmin”!
B0 15 min, HU_E I WO B I0ORE A o ™ AR 4 R
ELISA 7 & 60 128 1T /E . & TR bR X
R A 490 nm ARG (A) fH, HR AR vfE
it 1L-18. TNF-a, IL-4F1TL-107KF- .

1.8 RT-qPCR & # ol &4 b R & MmaA R ¥
occludin ## ZO-1 mRNA & & K F B4 4/ BUH
A2 i 4141 80 mg, Ml A TRIzol i 5 $#2 BUZH 21 h &
RNA, H1 pg i RNA #4730 5 SR, ¥ RNA
W 5 f cDNA, LI cDNA J#H7, SYBR Green
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NHSERRICY . GAPDH JINZ, 47914, 9 1
k. 95°C. 30s, 95°C. 15s, 62°C. 20s, ik
QOMNIEHR o SR JH 27220 B3 B Y 35 DR R G 26 kK
o 5I¥FES]: occludin, F 5-AGGTCGGTGTG-
AACGGATTTG-3', R 5-GGGGTCGTTGATG-
GCAACA-3'; ZO-1, F 5-ACCACCAACCCGA-
GAAGAC-3', R 5-CAGGAGTCATGGACGCA-
CA-3'; GAPDH, F 5-TGGCCTTCCGTGTTC-
CTAC-3', R 5-TGTAGACCATGTAGTTGAG-
GTCA-3',

1.9 Western blotting &M &/ AL AR P
occludin ## ZO-1 & & kX K+ B4 4H /) Bk 28
ZiHH L 100 mg, SYR%, B, RIPA ZL# 30 min,
4°C. 12 000 remin " & 0 10 min, U4 LK,
BCA YL & IR EE, A LR s, HopAs
PEo 2120 VHLTK . 0.3 AIREEJS, 5% WLAS Uik &
M 1h, occludin A1 ZO-14ifk (1:1000) 4 °CHH
R, Zht (1:5000) Hil#EE 1h, TBST Znp
WP, ECL BN B35, KM Image 3401
EAHAWRKIEM, IMTHBMEARLKTE. BE
R A K= H&E A &0 KEHE/GAPDH & H
A K BEAH -

1.10 % %54 KA SPSS 21. 048 i ik 17
Gt F b, £ 4/NEUDATHI CDMI, 454048
P E T 7K S & occludin #1 ZO-1 mRNA Fl4E (9 3%
KK A TER M, PhatsFoR, LA
A PR B R T B R 28 07 25 43 T, AL [ R AR 2 B
i R LSD-2 K 56 . DL P<<0.05 0 22 34 it

F o
& X

2.1 &4 & DAIA CDMI SxfMR4 L, #
L /N BLDATFI CDMI JH i (P<<0.05) ;5 5465
HIE, LWRA . FHEBHA IS /DB DAT
M CDMIFEAL (P<<0.05); 455 22 % 3£ 41 fn 3
WA A A, B A 4/ B DAT il CDMI P I
(P<<0.05), W#F1.

4l

(8]

F1 H4A/MBDAIF CDMI
Tab.1 DAI and CDMI of mice in various groups

(n=10,2%5)
Group DAI CDMI
Control 0.3740.11 0.514+0.14
Model 4.034+0.79 3.7940.45
Curcumin 3.62+0.75"  3.2240.50"
Fecal bacteria transplantation 2.754+0.62" 2.64+0.46"

Combination 2.014£0.65°°  1.3740.35°7C

"P<C0.05 ws control group;*P<C0.05 vs model group;*P<C0.05 vs

curcumin group ; “P<C0.05 ws fecal bacteria transplantation group.

N

2.2 ZMIREMBERKREHIEA FHEA/N
A RO b e i e B . 2, BRARHES R
TC 5k 40 M 20 Rt iz 5 AU 2 /N LA 1 R |
WG, RRARHEZIZEGEL, MR AR D, 2R 2 R
TIRFMAKM, KRNI, YRI5 /N5
Vs RWEA . FEWE SR A RS AL/ RS I R
bR SRR XS SRR, RN OR I D B R
FER 2 78 MK bl . LA 1

A': Control group; B: Model group; C: Curcumin group; D: Fecal bacteria transplantation group; E: Combination group.
Bl BHDREHHELREESRIN(HE, X 400)
Fig. 1 Pathomorphology of colon tissue of mice in various groups (HE, X 400)

2.3 BRUEDRLEHARFEERFARE S
2 LAy, BRI B B 412 TL-13 i TNF-a 7K
SEFFE (P<<0.05), IL-4 FIL-10 K FREE (P<<
0.05); SHIRIZ LT, LERMH . HEBHAM

B A 20 /N BL25 i 4 40 Fp TL-18 Al TNF-a 7K - % {1
(P<<0.05), IL-4 I IL-10 K F F- & (P<<0.05) ;
Iy R R A MR AL LR, BEA 4/ R
J7 41 41 TL-18 il TNF-a K F FE R (P<<0.05),
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IL-4 A IL-10 K FFim (P<<0.05). W& 2.

2.4 R REHAL P occludin 2 ZO-1 mRNA
BEGEAINKRFE SXFHY R, BRI/ RS
20 41 occludin Al ZO-1 mRNA K & 1 3 ik K F 14
ik (P<<0.05); SHIMIA K, HHERMA., BE

A 20 FEK G 41/ BRUES I A 20 oceludin F1 ZO-1
mRNA J & H R IKKFTHm (P<0.05); 43515
LERAMISH AL L, BA 4/ RS 4
H occludin M1ZO-1 mRNA MEHEXKET G (P<
0.05), WFE3FMKE 2,

K2 FANDBLERHARBRIERTKF

Tab.2 Levels of inflammatory cytokines in colon tissue of mice in various groups

[71:10,;iS,Pn/(Hg'Lil)J

Group IL-18 TNF-« 1L-4 1L-10
Control 23.8546.05 47.8348.78 94.5748.74 162.84413.44
Model 184.774£12.92" 162.40£13.54° 11.254£2.59" 73.90+£8.76"
Curcumin 151.62413.05" 131.28413.94" 38.66+6.08" 128.47+11.76"
Fecal bacteria transplantation 142.58+12.08" 134.894+11.12° 42.79+8.59" 122.84+12.41°
Combination 119.64413.00°% 72.9449.02°C 81.6447.98"*C 149.56411.12°%¢

"P<C0.05 ws control group;“P<C0.05 vs model group; “P<C0.05 vs curcumin group; “P<C0.05 vs fecal bacteria transplantation group.

#3 FHPNREHHALRF occludin fl ZO-1 mRNA K EH EEBKF

Tab.3 Expression levels of occludin and ZO-1 mRNA and protein in colon tissue of mice in various groups ~ (n=10,x%s)
Occludin 70-1
Group
mRNA Protein mRNA Protein
Control 1.09+0.04 0.8340.03 0.94+0.07 0.7340.02
Model 0.36+0.02" 0.10+0.01" 0.23+0.05 0.0640.01"
Curcumin 0.58=+0.02" 0.47+0.03" 0.3540.04" 0.41+0.02"
Fecal bacteria transplantation 0.7540.03" 0.50--0.02% 0.5540.06" 0.3840.02"
Combination 0.8640.05"" 0.6740.03"% 0.7940.07°% 0.66-0.02°%

"P<C0.05 ws control group;“*P<<0.05 vs model group;*P<C0.05 vs curcumin group; “P<C0.05 vs fecal bacteria transplantation group.

1 2 3 4 5 Mr

Z0-1 T e e e s 65 000

Occludin "EE— e  w— e— W 05 (0

GAPDH "D S Smmms S S 56 000

Lane 1:Control group; Lane 2: Model group; Lane 3:Curcumin
group; Lane 4: Fecal bacteria transplantation group; Lane 5:
Combination group.

Bl 2 Western blotting = B3l & A/ DB &AL H
occludin F1 ZO-1 2 F & 3% B vk &

Fig. 2 Electrophoregram of expressions of occludin
and ZO-1 proteins in colon tissue of mice in various

groups detected by Western blotting method
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il SE g UC, 7EAS BF 90 v 22 ¥ 22 0 2% 181 7% A X
UC /MR #E 1 A9 75 5 DL A DG i BAT — 3
PE, RWEA . W BHA RS UL/ RS 5
TR ZE R e, R AN IR T e D, B B
JECR 2 70 K s, DA A AL /0s RO 78 45 i 41 41
LA SCGE R I . BAh, AR ThZE R R
W B MBS NS UC /N DAT T CDMI W & B¢
ik, FUIEERIKE IR A A 205 UC /MR
S IR FINEE i Al 2L B R B . UC 9% 48 D g 3 4% A
Wt ok 3, AR R R R B 22 [ 1 S £l 2 8 A
AR PR EEAERH Y. TNF-o fiTIL-18 & UC
9 A8 oF B v Y A R ZH A R F-, T IL-10 i 1L-4
W& AR AEH . BRgE Y IESE s UC /N RES
YU TNF-o fIL-18 KT, A EFHE 4
K TNF-a #1 IL-18 7K, B35 UC /N B 45 11 s B 2
A EERBFSE " M. TL-6. TNF-o Fl1 IL-10 K3
A5 Ak R BE 5 3 R A R] % R b B UC R IR AR
Koo BTSSR W UC KB4 /N B 728 45 W 21
ZUP IL-18 M TNF-a K- Fb &, TL-4 A1 TL-10 7K -
REAI, 22 R A . ZETR R A 2 FEK A 2 /N BRLAS
41 41 IL-18 Al TNF-a K - FEAK, IL-4 Al IL-10 7K
b, A RIS /N B e b R R W i, 3R
HH 22 W R A 2R R AL R nT B Sk UC /N B2 g Al
BURAE SN

7 %t B 45 ) R ) i e M I 7 0 A B A
FBE R, ph b R 02 RN R T B ROZ A A, T AT
24 BEL BT M M N A TR L RE B ORI MR B AR B e
i, TR R L R 20 i ) ) R R S IR AR
MR RERl, FEHEEEEEAOWR, Kb EEa
& occludin F1 ZO-1, —#FH M RIKK A —EFEE I
PR T B b BE B 2 BE A9 AE 4L Y . occludin AT
Z0-1 3R 7KV T i ] 400 35t 9 PR 45 s 2 N B
AT BAR P BoR . R EERE K I
Yrid i E 3 occludin 1 ZO-1 85 FH F ik, W7 E &
it SN, B R B R R e R R . A
F 78 45 3 WoR - B AL 41 /N RO AR S5 g Al 81
occludin Al ZO-1 mRNA K % (4 £ ik K F AL, 2%
WA . A ARG AL B AR 25 s 41 2
occludin Al ZO-1 mRNA K & (4 £k K FFhm, H
HUBA A /NI R R R, R ZERRE W
R At Al A2 3 occludin F1 ZO-1 85 1 K3k, 447 1 36
S HE Ry e o B

g bk, ZTERIKG WS A E

UC/NR I B0, Wi UC /I B PR AE AR &5
Jim ARG AE T NE, A BIEFE 45 N i R 6 97 UC 241
T BRI

PR MR

Jv A5 A 5 7 WA A ) 4 2

fEERBAEN:

XS S5 RV ANE SCIRE L U2 50 S0
Ko, U302 5 S W S g AR SR R B B SO AR 2 5 S
B 55 o
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