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Abstract

AIM: To study the therapeutic effects of Ataining
(Clostridium butyricurn, CGMCC 0313.1 strain) on
immune ulcerative colitis (UC) induced by calf
colonic mucosal protein (CCMP) in rats.

METHODS: Rats were randomly divided into:

UC model + saline (group B), UC model + C.
butyricum (10" CFU/L) (group D), UC model +
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C. butyricum (10" CFU/L) (group E), UC model
+ mesalazine (5-SAS, 200 g/L) (group C), UC
model + C. butyricum (10" CFU/L) + 5-SAS (100
g/L) (group F), and non-UC model (group A).
After 21 d, all animals were killed by decolla-
tion. Colon mucosal damage was observed with
the naked eyes. Body weight, colon wet weight,
and ulcerative index were measured. Pathologi-
cal changes in colon tissue were observed by
microscopy. The conversion rate of T and B lym-
phocytes from intestinal mesentery was mea-
sured by MTT assay. Serum interleukin-8 (IL-8)
and tumor necrosis factor-o. (TNF-o) were deter-
mined by ELISA. Serum IgG was determined by
unilateral immune diffusion.

RESULTS: Rats with UC produced white mu-
cous feces. After treatment, they all produced
normal feces. Compared with group B, colon
wet weight, pathological colon mucosal dam-
age and pathological damage to the upper and
middle regions of colon mucosa in groups C
-F were significantly reduced. Conversion of
T lymphocytes in C, D, E, F groups was signifi-
cantly increased (1.53 + 0.44, 1.25 £ 0.49, 1.39
*0.40, 1.18 + 0.41 vs 0.59 + 0.20, P < 0.05). The
content of IL-8 in serum of groups C-F was sig-
nificantly reduced (47.7 + 16.9 ng/L, 39.7 + 13.4
ng/L, 57.0 £8.6 ng/L, 31.9 £ 5.0 ng/L vs 81.0 +
10.9 ng/L, P < 0.01), however, the decrease in
group E was greater than that in group C. Se-
rum TNF-a in groups D-F was significantly de-
creased (31.7 £ 11.2ng/L, 47.2 £ 21.7 ng/L, 30.3
+17.1 ng/L vs 78.0 £ 12.3 ng/L). Serum IgG in
groups D and F was reduced (9.6 +1.8 g/L, 7.5
+02g/Lvs119+04 g/L, P <0.05).

CONCLUSION: A rat model of UC could be in-
duced by CCMP. Pathological changes in UC ap-
pear in the colonic mucosa, levels of IL-8, TNF-«
and IgG are significantly increased, and conver-
sion of T lymphocytes is significantly reduced. C.
butyricum significantly improves these changes.
C. butyricum and 5-SAS may have synergistic
therapeutic effects.
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Ba: (CCMP)
(U
Tk A @=3),
B @=10), (5-SAS)C (2= 10),
, D,E (10" CFU/L, 10" CFU/L),
+ F @=10),21d
, MTT T/B
, ELISA IL-8 TNF-q
, IgG
%H%:B,C,D,E A,
.B
.C. D. E
D.E F
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,C.D.E F T
(1.53£0.44, 1.25+£0.49, 1.39+£0.40, 1.18
+0.41 vs 0.5910.20, P<0.05). IL-8
(477169 ng/L, 39.7£134
ng/L, 57.0+8.6 ng/L, 31.9£5.0 ng/L vs 81.0%
10.9 ng/L, P<0.01), D. E, F TNF-a
D, F IgG (TNF-a: 31.7%
11.2 ng/L, 47.2+21.7 ng/L, 30.3+17.1 ng/L vs
78.01+12.3 ng/L; 1gG: 9.61.8 g/L, 7.5%£0.2
o/Lvs 11.9+0.4 g/L, P<0.05).
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AR, F™= T IR IR T R AR VAT A 25 oI R o7
e e S i 46 (UC) IR 5 3R A3 Pt gk g ), Jf:
51 B 2 G = SE TR FRATTLE B4 S5 A
PRI R ORI, Bl 28 7 (B IR AR IR CGMICC0313.1
IO B B AU CHI A R ria Y7 30k, B
Bi] 28 7 5 5- 2 KM IR WA A, Bife
LA s AT H, 3 WoR REFT R HIRG N
A B R A D, AR HBST HLHIAS . 53RAr
K AL S it 1) 45 i 20 23 3R e 3K R A e 1
UC, HIZEWHr BRI, 5B 28 -2 Ry 28
TRV BRI G AT RIAEIR YT, KGR
X450 o RS SRS O, AR 1 40 T 3R
-8(IL-8)\ MR IRAL A 1--o TNF-0) FIIgG ) ik
KT STk EL A0 i A 26, R VR 97 L.

1 SRIRSE

1.1 THE S 8 SDK R, M #180-220 g, I
B4R LI s YL, R R (14E),
] 2 7 (P TR AR 81 C GMLC C03 13. 148151 AUk sy
KT 8 AR 2D AT B A w3t 9B IR se Ak
Al MTT. fEJJEEEKEH(ConA). JEZHE
(LPS)AIMTT A Sigmarzs @l 7= dh, 14 H b5 &F1A
A AR A R THT A H], 16405557 A Gibeo
NP, RS R R R R TRy A, TL-8
ELISARFI G ABDA ] 7= i, TNF-a ELISAiR
5l &5 JEbioscience A &) P4, KR IgGllE &
2 M35 AR HUR RIgGHUILE W B b K54t
KB ARG A A

12

1.2.1 s BOB A
A5 T, TR, S 5 VR TR A 4 i b
B, ARG, BTG T4 CIRAE .
1.2.2 ucC s WU R
i F S g 4o el Dl e, &
R 200420 gt KB, SRR BUET A2 Bh
WIEST R4 mg/ 2, FE10. 17, 24, 31K%)
BT ER . TS R IR NP6
mg/ A, i RS AR, 2l bud bt
PRI B A RCR. SB35 AR 41K BT R
ELLE ZAhip BRI, JF 73 AT T 41 4k 2R (Ab B R
254524 h), SEH20 g/LIG .S mLEE N,
BEL h, AR ERKIE A R, PR
(4 g/L, ANt mL#ER, BE2 h, RiGuEE
He s, 3 dJi, BEHLAERR SR 2 K AR TE, B
b AT T T R 10 em), 5768 BEAS 2 A A A 78
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iy AR 28 40 IR T RN 5t 95 B 1S — R A
AR,

123 DR AR RIS I, AR
KR, AT BENL 41, BRI 10, A
(VPR )RR AL 10, B 28 3 K5 (10"
CFU/L)4L105, B2 /Nl i(10' CFU/L)4L7
H, BT KA+ R R 10 L (h g st T
410, JHEWH10 mL/kg. EFEAR, ig, 1IX
ICEICE SN i =S S0 == Wi o e
BT T, 4R RRH 1K), By 2521 d.
) B RRAR R — IR, TR HREE M EN ) — ik
[RYWSE S R ERIN

1.2.4 L KA
FH2VRJE, WiskabFEzh4), T4 Mg FE i,
HUZE f br AR, Bkt 45 i i i, &5 W i T i 4
K = S5 TR (g)/kg. KRR, BB LS
EOATUIIE, WA B, ¥dilmh EBngs
Jor BBy g, [ e AR ARAR b, B bR A A
WS, 76100 g/LI) ISP [ 2, $4 42K W er al
By, FR RS B R a0 4 Rk
BRI A, LA AR B K o LA
& B IR BT AN T mmoby 157,
1-2 mm>A247, 2-3 mm: K347, 3-4 mm K445y, Uik
JEACFE R T4 mm, K H 5 08 B, B BU% Bk
oy, 2 kk 58 K T2 mmi, LA nfs. —
B4 S5 W 25 kA5 43 IR SR Lt R 4
SR He S I BAE BB, FIANIRIBRBE ZREIB K, A1
AL Y] RIS pm, HEYL (0, Jegikhdr, B
TSR CLRAR, MR 22 ™ R P 4T 7 (R
15 R AT D i), B N 2R
ML KM, >R R R, 24 RiRR
A B2 5 W), e R E %, Rz
B e K, [ 2 K 2 Rl R
JE3 5 R MW %, il b vk %, &
JBE A 2 A, ARG Mo b, Iz kL), 4
VR AR AR N S B 85 TS BORIZ i
B ARG, A5 R R N ICR
B 22 B AR L 41 B, 22200 H 41 fR i, TCRPBS
YEEPIIR, 1000 r/min, 5 mingL. H 58421640
B WU A M9 5 R S X 10° 4 /L, FE4L100
uL, P T-96fL B 40 Muki , [RIEF InConA(%
WREH3 mg/L)BLPS(ZWE H5 mg/L), 100
uL/AL. 53 30E 2 ER LR g 2571), 37°C.
50 mL/L CO,#¥ & 72 h, 57745 W74 h, IIMTT(5
g/L)20 pL, FEFREEHE, WIE 540 nmibill e HA
B, VIR B PR R K. AR L PR B A
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(SI) = FIBRZHA /AR RNBEAHAE. Wik FE K,
Bl 4 CHFE R, 3000 r/min, 20 minLy,
BB, 0%, JCT-20°C AR, A ELIS AR 7
&, TS, e K RS P IL-8 FITNF-a
FR) 2 . A o ) S e 4 ORI E 1S 1g G
O, RIS YA R (G ) 2 W LS S A
1120 g/LINE, 7E60°C KA MHEL 7 ) 45 B TR
il % G P B R AR . AE S S AR bk — e B
29(1.2-1.5 em)#T 1L, 7EL I — 58 LU A R 11
22 M35 BUHU R, 4 IR 19 F 2% B AR AR &
A7 CIRARY 1524 h. W2 B ALIB R TTTE
WH AR (mm), F 255 M &0 8 5 e (22 0
PRtk 2, P p A i 2 25 H R s T 1 G

A~ EL[8-10
2 o

2201 ) Bt 22 S K e 2
F R, ek, 7 5 8 25 TR AP i P<0.05.

2 B8
2.1 ucC

. B 20
Fg 25 20 K R T 538 /N T 1E 0 B K
(ERCESRTE X Pt B il (][ iR NE A
KRR I 5 1t Fh BT, WIH26%
(1)K Bl DR AS e 52 f e BV 25 BT, R DL &5
Wl 763 A KRk 2 W A R 78 il
KRR 55 YA IT 5 25 4 2 K A HE R
i, 45 22 IR 5840 2. SRvb R4l
Wiy 2 = DR /N 7] i K B PR 45 i o e i 2 L
PRI ] B2 35 B AR (P<0.0581P<0.01), Fif 287 K51
VD h R R RO TR A, HE
HEENZERGEED.
2.2 ucC

At 97 e A o Y B B L R T

41/ (P<0.05, P<0.01), o LRI 28 7 K5 &=
Y R 28 7+ 2 Vb b 4R A AE H B 4F (P<0.01)
(K2).
2.3 ucC

N HEAL 25 b B LR 5 10 4 s 4,
[l A7 FBE o] L N e 6 1P 4 9 3 (B R JE).
PR ALK B A 45 3 BB AR, 51385 E
HZs iy b B R T m] o s, R b Rz
W, [ 2 A0 MR, 3B 40 . 1451
0 o Jin Fh s A kL, 4Bl IR 2 4, R
AR, 240 i AR Gt sl /b, 45 0 BOR AR AL
0. ZHE DG EER A W, F R 40
W, RVEAN M. 4190 3040 B IR AR o

(DSS)
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1 REREIHSE RS LABECERIHE x 50). A:

4R FE n  KREQ LHERSIEH/kERE) BREEHERD)
- 8 513+ 17 4.2+ 0.4 0.0
- 10  486% 37 4.4+ 0.4 28.7+ 9.7
200 g/L 10 483+ 29 3.8+ 0.3°%¢ =3.10) 15.4+ 6.3°(f = 3.63)
1x 10" CFU/L 7 472+ 25 3.9+ 0.5%f = 2.29) 11.6+ 8.4°(t = 3.97)
1x 10™° CFUI/L 7  488% 43 3.9+ 0.3% =3.97) 17.7 9.3°t = 2.34)
+ 1x 10" CFU/L+100g/L 6 474+ 28 4.3+ 0.5 12.8+ 3.0°( = 3.85)

4p<0.05, "P<0.01 vs

&, FER A AL T IS ARl R, T s b Bl
T 9. AEWU RUA AL 2 VE AN IR AN B 2. eV
P22 191 B3R AT W4 i), 3B &l
IR I8 % R 8 P 4 PR 3 L Bh W o el i A 5
e, VR IRZE%, MR RS0 5
REARSL 1) LA R LW 5 22 572 (P>0.05). &5 |
B3 g 26 2 10T 148 T DL 43 A, 346 A S b
JBi %, 2481 ] W, 98 4 2 R R 5 1,
5, MRS R R TR 4.(P>0.05). B
BT RADAFEA . P T+RD N R E -
S5 1N B R B A R R S vb by 2R A A
JW R0 RS A5 493 R 53 53 ) 5 A 250 A A Ll R L B 8 2
St BRI BRI RL
gt BB AR AL B AR TR AL AR
R0y 43 il 5 A 0 4 L 2 5 (2 3 (P<0.05) Al
WL (P<0.01)(FE2, K1).
2.4 ucC

FEALA KBRS 1 H AL LA, Btk
ELYN A R TE W) B 2 5, #5425 AL I Bk L 4

® 2 [ARTHREERBEHLEARBHOERIHR

DHYEZ0E(mean + SD)

pay:| n Bff. SFHTER PR
3 0 1.0+ 1.0
6 1.83+1.17 3.2+08
6 217+ 117 1.3+ 1.3%=2.84)
6 1.17+0.98 1.8+ 0.8%(=3.04)
6 1.00+ 200 1.6+ 1.1%t=2.88)
+ 6 1.00+ 1.10 0.8+ 0.9°( = 4.89)

%P<0.05, "P<0.01 vs

WA A 5 RO L, A BT T+ R 5
Y147 W12 2 57 (P<0.05), R AL (1 TIbk EL 41 5%
A2 HE 3 08 AL B35 M1 R (P<0.01), T %45 24
PR T IRk 02 0 6 26 A 3 S LU S R A4 Yl 25 b Y oy
(P<0.055%P,<0.01)(3).
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e il : RUBLSELO) gGing/)  IsEeH
BEBLBIREEIER %) THE MR LR (%)
= 1.15+ 0.26 1.03+ 0.20 18.0+ 9.0 -
= 1.24+ 0.18 0.59+ 0.20°(7 = 3.49) 11.9+ 0.4°( = 20.0) =
200 g/L 1.05+ 0.22 1.53+ 0.44°¢ = 4.37) 12.0+ 1.8 -
1x 10" CFU/L 1.14+ 0.19 1.25+ 0.49%¢=2.75) 9.6+ 1.8°(=280 51
1x 10" CFU/L 1.04+ 0.23 1.39+ 0.40°(t = 4.0) 11.5+ 0.4 13
+ 1x 10" CFU/L+100 g/L 0.91# 0.11%¢=3.3) 1.18+ 0.41%=2.95) 7.5+ 0.2°¢=221) 100
°P<0.05, °P<0.01 vs ; 9P<0.01 vs
paxi:l b= IL-8 (ng/L) HOHIZ(%)  TNF-alng/L) HDHIZR(%)
= 37.3+ 14.7 - 18.0£ 9.0 =
= 81.0+ 10.9°( = 5.36) - 78.0+123'(=884) -
200 g/L 47.7+ 16.9°¢t=3.71) 76 52.8+ 23.4 42

1x 10" CFU/L
1x 10 CFU/L

39.7+ 134t =5.37) 95
57.0+ 8.6°(f = 3.88) 55

31.7+ 11.2°(¢t=6.25) 77
472+ 21.7%t=277) 51
30.3+ 17.1°(¢=5.09) 79

+ 1x 10" CFU/L +100 g/L  31.9% 5.0°( = 9.55) 112
%P<0.05, °P<0.01 vs ; P<0.01vs
2.5 ucC IL-8 TNF-a

AR ZH A BRI i TP TL-8 55 i 55 IR
Sof I () LA 25 TR (P<0.001). T %245 2540
I35 I TL-8 75 f LU AR R 4 (1) 34 12 35 B (IR (P<0.01
,<0.001), 1R 7+ Vb hr 241 4E H L3
Fir 22 40 A AR (P<0.001) (K 4). B4 K B it
T TNF-o s fit 55 1 0 AL b 25 T
(P<0.001). Bl Zg 7 R/NFI A5 R T+£ W
PR P ME TNF-o s i OB R 2 1) 6l 2% A1
(P<0.055,<0.01), 11 &b Hr 4L 1E AN
(#4).
2.6 ucC IgG
B2 15 1 g G 7 i f2 3 o T 01 0 i 4l
(P<0.001), BRIEVSRIZRLLIIN, #45 294111 35 1gG
PR TR AL, I LR 28 7 KR A K
B 2 7= +32 Vb b 2R 414 B 3 (P<0.05F11P<0.001)
(33).

3 11e

AHFITGE R W, 245 W R b P ik
KU CHARL AR DIy, B0k A 41K BU%
EH LA A, R B B
P, W bR A GNTA, Bas ik, MOTR4n i il
b, B PEA A FIL-8. TNF-ofgGHI&
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R FIE, T B2 N R4
T IR TS YR R IAIT , SR
MR FIL-8. TNF-ofMIgG i ik i B 461,
T TN M AR 2 B TF, 45 1 1095 22 1 S50
AR, FORIEIRIR KCGMCC0313.1 /8 i
U 2 B0 A Al M DR T ARk, T R 2,
et b R P AERME S, 17 UC.

IL-8 & FEUCHEZ W, |l L% a0 i
(intestinal epithelial cell, IEC)FITh1 %44 fy 73
(1) 22 B A 0 i R 7 1 — 32 A O R
HH P RL 20 BEE N SERE AT S B E R 25 *MIL-8
FIE 1L, 3ok 2 i bR AN i 2R AR T AR ORE
Pr, LETHBR SRETERIBAIN, 7228 T 2 Y
AT (H,O, A O H S5 Fl 4 11 B AR I, 52 il 43 47
T ALY, Daig er al"WIGTR I, UCH % W7 %:
JEE P TL-8 7K W 2 i T IE R A28, B R
R AN B 9 1 AR S8 RE R R A K
MR er a/®YRBIUCH & MIETL-83 i T 1E
W, JER MR T R LIRER ]
IL-8H#EZH TUCHREL LR, 5 RAEFEE 2
IEARDG, T AR TR 7 o Fe bz —. A
SER R, UCKERLZH K BRI TL- 83 B2 LU IE 240 K
B T 21765, SRR CGMCCO0313. 174
FUBT 2R 7697 i, FH 254K UM hIL-8 ) 2Rk

IgA

ucC
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PN, m AL IR 25 AP I TL-8 K
SR 0 K, Her S 2 A A R D B
LB T Ik F RS, BT 9ERE KIE .
TESRE T, b R i 4y s 1) 2 B Ak
A, S 30 98 0E 38 47 1) W5 40 g
FURE K 40 Bl 005 I o3 W K = B0 40 R 1
TNF-o. TNF-olERET SFTECHT 51 MR 2 177 AR
R P9 B A0 B RL B 4 F- 1(intercellular adhesion
molecule-1, ICAM-1)[FJRIA, (8t 205, X AEE
HERET4E 4N g (mesenchymal fibroblasts, MSF)
7 AR R S IR M A B A, BRI e
fif(matrix metalloproteinases, MMPS), {1}
A =FP, 43 A A5 R B (MMP-1) B il
-AMMMP-2) R A BF(MMP-3), AeH 3 L i
iR, FECE B R, TNF-ouds i ik FAAIG
5 T DA 5 B IR R IA, R A b e ) 3 v 4
i, IXEIBS. 1B D) 2 i 7 A5 AR 1L 22,
SR et al™ FHA R BERIRAI(DSS)iE A, I
KRG R 5 mM P TNF-a. 1L-26 « PGE2
BN FRZH B 0 s, B Sk ST R IR T S )
5 AR, U0 1 Sk ST R BRI =R S kA
JEURH 9 1 A i DR AT A L, AT g kAR
FATTXS 45 i PO AR . B3 e al®Y/EDSSIE A
UCK R, &AM SIOM)IETT, OMHTH]
HINF-kBiiF 1L, BRIKTNF-0. IL-6FIICAM-1[{12E
Jil, MNTTRAER 45 o e k40 5. 28 RN et al™ Mtk
IAEDSS T I U 46l % vh, DSS ] g i iiF
HENF-«xBf TNF-o.. IL-6F1ICAM-17E &3 n, 5
MR ERIE. JTEE et al®BIRE
BIEDS SiE MU C K R, i i % AL Y g
(MPO) I 5 3 ey R fi i P XU AT R AR 3 %,
28 FE &5 2R AT B IRvR 7 )G, WIMPORY &~
B, XU AT b B &2 3 I A 5N et al!
L AIF S % PR AR T 1 kA2 D S St AU C K BRI
Fh AR R W G M PO /K . Araki et al™
ZADSSIERIUCK R, HEAR20%(w/w) T TRAR 14 1
FI8 d, A IZIE A BRI U C R BRI 18
TSR I F 5. Bk E er alP B h 2y
J 9315 AR YT DSSEE M %, BRI A1 2 TNF-a.
IL-1BHIL-6 mRNA)ZIE A] B2 HI 7 bl 2
—. N et al® B I RHF IR IS B UC
A ME TNF-o S TL-67K 7 590 1 2 1EAHE, A
S EIAU C R A A4 T T IR 40 i S i T e 2R
FL, M TNF-a, IL-6, SIL-2RZ5EZEUCH) K A= F i 1
RIETEAE EZEEM. ALK T, UCKERM
TNF-ouf & LU 1F 5 K Bl i H T iy 7 4.3 6%, 3t

WITNF-o fEUC T FER IR R K. H g IR
RECGMCCO313.1HI5IFT 28 7097 )5, TNF-a
(0 A 3 N, i SR Vb R R AN B
TNF-off)id J# % ih5. TNF-offidJE#Kis—H &R
SEME IR VR T E AT I R 2 B0 B AR
A B TR AR SRLPURML 22 A S R i -4
Jy i, BRIRIR H CGMCCO0313.1 5 2 P TNF-o
R RAR I I, TERE T W TNF-aiG 7 UCHY
Wt

TR L0 P b R A, SR B 8 B 8 AT
KK HL(MALT)ESM AL, SRR
EEHEVER. ST FOIESE, UCHE A MR
Tk EL 40 B S B A% R BN, Tk B 40 i ) S
FIA T S VA, (R T RAERIRJE. BreL,
P TR E 40 i 1) L5 AR, TR IE 1)
PACTROR IS G 2 D, Vi Bk 9 A7 B L
AWFFEEE FAUE S, UCK BURITIbk [ 4 % A0 Ly
IS N 1 S SN N1 4 NS S 1)
ZRU e A A A 2 e B TR T
I I AE

1gG 2 B /3 WA I FL AR PR BT 4.
CE BIWFSTAIE S, ECDAIUC 3 i 43 Wb 1)
LgGHUA IR I, (R & RIA Mg G T #b
R N — B2 5 GEREA I G S N, T ik
SEWIDIR, SR R i, AL 5
o, UCK R gGH L L IE R K= 1 1.6
r, FSEVD R R AT ANRE N IR IgGIFRIL, B
R RF AR W N RERIAER, 5304
ZAH, BOUPMRIEH, fetlk 2 ik 1gGI kA
AR IEH K. UL BSRAR RICGMCC0313.1
A S Bk 41 i 1E 5 RIS Tg GIAE FH, sk
ST T Bk B PRI S e i 52, SRR TR
K1gGX AL L5 5 . Venkatraman et a/™ff]
WFFRUESE, T TR RGN #5 U C i S () 0 52 ik 1L
WA IE R . Hata et alfff 77 X FSE, GBFA U
TN BT BRAIHINF- BIR 55 1 4E .
DA, TS BRAR 1R XU C IV VA7 1 AT nT g 40 Jl
AR E TR K SR, S 4, Mikami
et alWIEUCHENF-xBIFMETF i, A
IL-1. IL-8. ICAM-y. TNF-a25%Ff 4 MK T
JKEHIBE . Luhrs e a/PES2 H T R ELEE V4
JTUCHE#4-8 wkiia, TEREIGIARAEIR B W22 0%, W
RPN F-x BRI R IA 0 kb AHF 5T E 3K
Pk T 42 T A1 1) 2 B A R 7~ TL-8 AN 4 ff P
TNF-auff1isk FEFRIK, 1 mT B il i % AR o = 2E
TR, A T NF-«BIG AL 812,
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AR R B, B IR EICGMCC0313.1
AT 2 7= AR F AU CHT AT R YT 2%
R, LR 55-2 KRG A UCHTIA
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