cJ

W EARLEL

E25 8258 http:/ /www.baishideng.com/wcjd/ch/index.aspx
ZBENEE: http:/ / www.wijgnet.com/ esps/helpdesk.aspx

DOI: 10.11569/wcjd.v23.i127.4399

HFREL N BILZYE 201509828H; 23(27): 4399-4405
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

© 20155 RN I BB BRETSRATATE.

AR B3R RAPID COMMUNICATION

bt 2 2 B AT B X SR 56 15 45 B 5 A 5K AT I 22 Y T UL AL

A

*58, T, % W, BILY, & 1

B, Fomn, XIE, T F SRR AR ThEERE
27 075000

FEMR, FEARMKEFI09E R AF LT T 100091
=4, FEAR ML E $309E EH A LT F 100091
A, ML, EFEMEEMZREMSIGRAR.

& RS INRMBTEEETHINT; tHFIIIZBX8E
SXIFHRIETTAR,; BB DMTEBXMETN, AEXXSIEBXRE
TN, SER.

BIRMEE: 2, 208, 100091, ItROBEXRIEKEE17
S, PEARBNZESI09ERTE LR 825841643@qg.com
E31%: 010-55473165

IWFSEHR: 2015-05-27 {BOEER: 2015-08-04
#EZHE]: 2015-08-12 £k EHA: 2015-09-28

Efficacy of Bacillus
licheniformis in mice with
colitis related liver disease

Nan Zheng, Xue-Ming Wang, Li Su, Ya-Jiao Zhao,
Nan Li

Nan Zheng, Li Su, Ya-Jiao Zhao, Postgraduate School,
Hebei North University, Zhangjiakou 075000, Hebei
Province, China

Xue-Ming Wang, Department of Pharmacy, the 309"
Hospital of Chinese People's Liberation Army, Beijing
100091, China

Nan Li, Department of Gastroenterology, the 309"
Hospital of Chinese People's Liberation Army, Beijing
100091, China

Correspondence to: Nan Li, Professor, Department of
Gastroenterology, the 309" Hospital of Chinese People's
Liberation Army, 17 Heishanhu Street, Haidian District,
Beijing 100091, China. 825841643 @qq.com

Received: 2015-05-27 Revised: 2015-08-04
Accepted: 2015-08-12 Published online: 2015-09-28

Abstract

AIM: To investigate the therapeutic effects of
Bacillus licheniformis on experimental colitis
associated hepatobiliary disease.
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METHODS: Forty-five male BALB/c mice
were randomly divided into three groups:
a normal group, a model group and a
treatment group. Experimental colitis
was induced in mice with dextran sulfate
sodium. Disease activity index (DAI) was
evaluated daily during the study period.
Serum levels of aspartate transaminase (ALT),
alanine aminotransferase (AST), D-lactate,
diamine oxidase (DAO), and endotoxin were
measured. The levels of tumor necrosis
factor-o. (TNF-a) and interleukin-6 (IL-6) in
liver tissue were measured by ELISA.

RESULTS: Compared with the normal group,
DAI score was significantly higher in the DSS
group (P < 0.05); however, DAI score was
significantly lower in the treatment group
compared with the DSS group (P < 0.05).
Colon shortening was more significant in the
DSS group than in the treatment group (P
< 0.05). Compared with the normal group,
serum levels of ALT, AST, D-lactate, DAO, and
endotoxin as well as the levels of TNF-a and
IL-6 in liver homogenates were significantly
increased (P < 0.05) in the DSS group; these
parameters were significantly lower in the
treatment group than in the DSS group (P <
0.05).

CONCLUSION: Bacillus licheniformis can
reduce the severity of colitis associated liver
disease possibly by promoting the recovery of
intestinal mucosal permeability and immune
function.

© 2015 Baishideng Publishing Group Inc. All rights
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Fik: H45ABALB/c/ KA A EF
20, R RAEFHLER 4N (dextran sulfate sodium,
DSS)2aAnis 57 20, 55 ¥t 42 P At & 28]
BT 9% & 3h 35 #F o (disease activity
index, DAI), fE3# 8% 2525 )5 5% 11 K 4L 58]
R, Al e R R BR R 454 B (aspartate
transaminase, ALT). X 1 &2 B8RRI 545 04
(alanine aminotransferase, AST). D-3LE& .
— 8B (diamine oxidase, DAO). M4
% (endotoxin), J4 W ZATIESE A THE 4 &,
5 A B BR S 5 B (ELISA) P44 4 %
W I 5 3R 38 B -F-a(tumor necrosis factor-o,
TNF-a). @4~%-6(interleukin-6, IL-6)4-%
K.

HER: @i R F AT A STDSSAA N Rt
13897 R, 5B kd, DSSZDALES
" 2.3 %(P<0.05), %77 415 DSS44ALDAIL
P TEAK(P<0.05); DSSZL4 K E 5 %677
AAR L4 R AR T B B (P<0.05); 5B
LA LE, DSSZAR G T 4t ALT. AST.

D-3LB . DAO. W% ¥ &(P<0.05),
AF2a48 4 % P TNF-a. IL-62Z 2% 5
(P<0.05); mi&J7 A FALT. AST. D-5L
B . DAO. M&FAHRDSSH A EAK(P<0.05),
FF4847 4 3 P TNF-o. IL-642F4DSS4L 2
# AK(P<0.05).

L5918 W R FI0AT A X F I 4 I K R AR £
Flem T AR RS FER, Tih KEHE
JRIBE AR B R R X
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RIEME A (inflammatory bowel disease,
IBD) % 4879 DAl B RS AL 1) A BH 1 98 R 14 gy
%<9 (idiopathic inflammatory bowel disease),
ALFE 05 T 45 W 4 (ulcerative colitis, UC)FI
o % B (Crohn's disease, CD). HEIA NI
KR V] RE AR WAL S i RGBT IR T RE
R KB RSS2 N R A EH .
IBD1) £ 2 A8 BARN T 718, H5 2 Mk
(1) 25 fizg A0 2 A I/ WL, T RE 9 99 48 DA
N LI B A R B 2 — . AW P
IBDI, Ji7 &5 B [ 52 451 LA K i 18 11 3 2K
T ECE I E G L i R A BN R
R 2, NILJE R E 2, oS A
i 75 40 M (K up ffer) 352 P4 D5 - [ i 98 2R 3
[Al¥-a(tumor necrosis factor-o,, TNF-a) [
/i~ % -6(interleukin-6, TL-6)%5]114 % | %t T 21 iy
FRA H R, 5 BUFRR R 1 R A . AronZE”)
TE 5250 Zh WAL 1) 11 i Jk mb 2 B0 1 5 T T
XFE B E R AL A, (HEASIBD 5 I
JIEL 92 9 114 9 BT B R AL okl 0 o A B R i
B 7T HIE B A T B A BR B (dextran sulfate
sodium, DSS)7EFUCH: R [A] i AT £ A& FT A %
SiE L REWTALSE R, 5 ANRUCH K IH
A& 2 Bz 4b, R ASEEG N A DS S i
S TR 45 i A AR DU ZRUC, il X
D-ATR . — A A (diamine oxidase, DAO)
()0 5 BIF 5 3 4K 2 AT B VR 9T AT S U C /b B
¥ %6 W5 368 55 1tk A Ak, AR P T e K 2H 44
HTNF-an IL-6F013 8K T, 20 H A 1L
FEA AR AL, IR R U C A AH ¢ JHE 5% 22 (1) 9
BRI SR 97 e L R 2%
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DAI: FRFS IS TR

1 #RRT3E

1.1 A4 {5 8 TR BALB/c/NR4AS K, A5
#18-23 g, HH b 4 P AL S 58 S W H AR iR
AT, ZA HEAIES No. 11400700046690.
DSS(MW = 36000-50000)/4 H & EMP
Biochemicals; & [ I (OB) a5l (VT F7 A 2
€ B RINE) W B R IR AEMEARARA
7); TNF-a(Lot Number: 3017938). IL-6(Lot
Number: 2317740)ELIS A7) & #4906 [ 2 [
BD Biosciences; D- LB M55 & W B 58
AAT Bioquest Inc.; DAOWG &I H g4
TN RRA R, NERELISAR &I H
A EMR AR A, SIHARER
LRI B A R 7R 240 B b MR
FA PR A AL M 2 AR B i A A 2 (1 25 4
T $10950019)0 H ZR A6 i1l 2 £ APk BH 28 —
256 R A 7], GentleMACS™4: H BhiE A4
UL AR I B 48 [E 36 R AEMEARA R A A
(Miltenyi Biotec GmbH); BECKMAN CX94:
H 2 24 73 B AUW B 26 E Beckman-coulter
A,

1.2 7k

1.2.1 shor s BER e #E 5. 45 § BALB/C
INECRFHBENLE R IE D NIEF 4., DSSHA
JagiT A, BAH1SH. SH/NRARE T, 2
WTCGE 2 2 L(P>0.05). EilE RIS, R
FEMSTAA TR, LATC I 2R R/K L B 3%DS ST N
ME— K FH K D S S K 6 97 4/ BR 1 F IR
10 d, 1E% 410 P 28 18K . MR ZEF AT 10°
CFU/mL T I& 558 1 K xh by AT HE B 45
25(0.2 mL/10 g), 17/d, FeAM2H T A4 B Hhk
HEH.

1.2.2 &M KEA2E 346 LR ERTRFHS
ANERAR T &, A B, g K AE MR IR
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. REERE. B OEIIRESE, TP
5995 1 211 F6 5 (disease activity index, DAT)(F
1). /B DR . EERR T PH . PR R I A5
AE— TR it B D AR, T4 42 5 1 1R B
/IN B2 HRERE UM 5 STUAE B 1 b 3T

1.2.3 sA¥E A HEE EAh & 41— R —HAL1
emZi A7z v 45 P AL SR B T s . o )
o, ATH ARG HE) e i, 4i—H0.5 cm’/
1 IR 72 i BRI [ 5224 bR, o WA S ) B ok
1, HEYeth, B AL R GE A IR A0 AT

1.2.4 FpzbRiid gk, W% BAT a2 i
£/ R ML T B Eppendorfis H, 4 °C 3000 g5
0210 min, WHL_EIE, -80 CH4AF. S HRAFI &
P AS I i D-FLER . DAO. W R KT,
K4 B A CATE C CHEFE VRS I 1L 375 74
RIRE IS M (aspartate transaminase, ALT)+
RI VAR BR B I 72 ¥ (alanine aminotransferase,
AST).

1.2.5 TNF-o. IL-642 5 BUFFAE AT 441
UKAE S ER K b e, WK 4RI T K 3 I FR T A
THE T UK EAIRBL BT BT 24, 52100 mg4l
ZUIMAT mLyKSN 2 238 2R 1 % B
B 75, ] GentleMACS™ 4 [ ZhilR FIZH 24k
T2 & L5138, 4 °C 10000 25540215 min, T
B R3EW, BB O 1R IRIREE i, -80 C
A7, 2 BELIS A& 15 9145 I € TNF-o
IL-677 &.

BitF A3 BT Siit N HSPSS19.045 1
B, SR B s lmean + SDX R, &4 L
BORF BN 2R 5 ZE 5 B, 2ELTR) 5 7 B R
Student t 5, P<0.05°8 72 5 Giih 245 L.

2 BR

2.1 4 K &S A2 IRAE AT IE K AR A I DSS
N ROEH A R IEYS . (F i K
PHEEEE ., MR R SE. WRIT AR Ei .
R B RR S REIR R R, v WBURAR, YEIT S
W12 A Bt BH P, PAAR LA /D L. 58 11 R Ak
FENBRE, IEE A RN, KERK, B
e, i, Hii; DSSA/NREE L
M, KRR, AR A, RS A
i, AN B MR V697 A4S IR K 5
t, JOERREERCAR, ANAT L AR i AL IR
H/NRIFIER AL . g o g, R,
PIPEELLT; DSSLH T B vk . SR T n]

4401

Wi £8E

[ sk & # AR
EREN, AR
B R A AT
T 18 R
A T &R R
FLER 4h (dextran
sulfate sodium,
DSS)# 0 = 5
W2 K R
% KA,
Hi# it i R A
BB ER
F) T i iE K
SE 5 B0 A8 KT
i T 3 P
& &S kAT E]
£ % e EAL.

2015-09-28 | Volume 23 | Issue 27 |



Kt 5. tAEF M EN UM S IAR TR 60 A HIRAT

Wel# 8 =

i & 2 IBDAR
2 % % 4G &
T =2 64 % B &
Z IR B A R A
H, FEmEL
% K I A,
—H LA
e, THRMA L
2 3k ] 49 & R AL
H, B —
% &1 8 B 5 A
FL4e. 2@IA
i21IBD.

JRaishideng®

WCJD | www.wjgnet.com

& 2 BE/NEDA, FEKE. REFIKFELLER (7 =15, mean = SD)

baxc] DAI(%)) SipicE(em) ARE(EU/mL)
E8H 0.3+0.1 7.8+0.5 0.13+0.01

DSS#H 7.9+0.3° 5.5+ 0.4° 0.27 +0.02°
B H 3.7+0.2% 6.7+ 0.3 0.16+0.01%°

°P<0.05 vs IEE4A; “P<0.05 vs DSSAA. DAI: BeisSalissily); DSS: BB IEFEATA.

& 3 SMNRBEEEEE. FFIDEENTE (7 = 15, mean + SD)

pai:] D-3|E&(ng/L) DAO(U/L) ALT(U/L) AST(U/L)
EEA 545.39 +23.17 11.37+4.13  36.82+6.33  72.21+10.58
DSS?H  1328.42+31.94° 23.21+6.51° 54.73+7.39° 102.37+11.41°
OIS 1195.63+21.33°  15.85+4.97° 41.42+7.69° 91.74+10.26™

*P<0.05 vs [EE4E; °P<0.05 vs DSSH. DSS: BRFENTIATA; DAO: _AZE(VES; ALT: RS,

MREEEBES, AST: XIREMREEEHE.

BRI A FiE. R, R T A
/IN B U PR 5 20, AR T DL 2D I
JREK.

22 ABREFERE SMHEGELE TIE,
IE /N R G5 R B b e 52 %, AR R HE 5
3, I MK, TCJREAN AR ; DSSLE
0B X 78 oK i, RS b Rz 44 B VR RT L5
PiTE IR, MRAR G5 AN 528 A1 R 40 J=H I VR TT
EHLE 1 B AR BAS PR K i, AN IR AR 25 4 A 58
B D RN E. FFATHE S 85 T g,
TR FR 2L U 485 )7 B, I 4% 1 A R i
T4 i i i K% IR 5 7, DS SEHAT /N - 6] 440 i
FOOREAZ 1, 2% S LIS, R4 P P AT O
W5 VAT AL IE T W SORE A MR, BT/ JE
] 78 L 90 2 i R 4t e ik A 20> DL s 3 301
BHED.

2.3 DAL, WKk E. RFEERFE @it
X & LN B H AR R E ARG K AR AN
R ot 15 v 1 H SN D ATRE 70 45 B 7R, DSS
H. WmITHESIEFALRK, DAL W 1
F1(P<0.05), 7 HADATEDS S B & [£ A%
(P<0.05). A=&h 7K B 45 I B /R DS S .
WBITH SRR A R, 45K R 46
(P<0.05), ¥GI7 4 5DSSULM Lk 45 g K 1
nP<0.05). IfLiE N5 = KFNE 45 R,
DSSZ. JRIT /N A F R KPR IE R H
W2 T, T A A B R KD S SA FEIK

4402

(P<0.05)(#2).

2.4 XA AL . 4. TNF-a.
IL-63t42 XT &4/ NRD-FLR. DAO. ALT.
ASTHIM E R, DSSAL. 1RI7 4L IE % H g
RS G 0. D BRIEGR (P<0.05), H
1BIT L 5 DSSALAHLL, RN % T PR,
Ihfe I 1% (P<0.05)(#3). ELIS AR AT ZH2%)
HKHPTNF-a. IL-645 R &R, DSSH. ¥hIT4H
G IE W HTNF-0. 1L-6IA/KF-3 5(P<0.05),
HITHS5DSSAM L, TNF-a. IL-63RIA/KT
AR (P<0.05)(E2).

3171E
UCHIT R B R R AL 24 i AN+ B, DA
M. MRS, FKIE. L5 ESNE
BIGKERIL. b, £ R R EGZHANREN
HMRI AR T RE 207 8 AN, 5 HLZ& S2mIBD
WRALRMEER L —. FiEER, IBDE
& R SRR (1 T LR B 2 v T — A A
19984F, RieglerZ 2t 7 “FF-afh” Mk,
T HH i 8 R0 T E AL A4k S 2% [ AL ) | H AR
SO, HAHTATT . EEARSC. @ HIBD
FCFFIRBIR 7L, BRI T Rl &E
S ATIBDIIRTE K2 I, NIBDIILEA IR
SR L.

WK B, DS SEIR I K KT IE G A5
EDSSHEBAEH, 1A H1 T 45 i I i M 14
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T, RHIE R R AZ AR SR S L. N R KT
TSGR R GUR TR A, 3 AR ZE 1) H
L5 4 SO AR, X5 AN RUCH KR IFH
YA Z L Z AL, KarlssonZE" a9 45
i, DSSi%EFUCHLAY 5] & AT W% 4 5 N 2KIBD
FRACL, TR T 36 UETB DAH < AT A 05 A 1 i 42
JHEERAE A, R A 5258 N DS S5 -5 U CAR
B EEE . A BN AR A R A A
7k g R 87 N BV e ¥ oy SRy =)
WM. T4, kg s, 32550k
G2 200 M DR MO, i e e 2 R T B
Jir 8 N A 90 5 S8 O i B 0 N g A1 2H 4 B
B, 240X - B R T RE AR, B B E
PESE N, Ml ok 2 A HRPLRE 70, PR A YR
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RIESNL, HE— BB A, D-FLER . DAO
SN 8 P16 3 1 PR U R A, DS SZHD-FL
2. DAOWZE Fhmy, R 113 hn b b 1)
REsz 4, ¥RITD-ABR . DAOHFTFEIK, Wm%h
JIEE I3 e T e LT

CUESED S SR 1 2 iy 1 2 AU A B PE T
ZHMI(T helper cells 1/T helper cells 2, Th1/Th2)
BT, 5 NFEUCH G 5 RS+ AL
TNF-o XFRER & (cachectin), FE B4
Pl R A B AR T — R R R R ) R R
. TNF-o G ZMAEMFIEH, 5%k4 4G
JE AT AN AR . SR B0 N R 4E R, BB
TE BRI R G AR N IR BRI 5 R A, R
BN = A2 TL- 1. TL-65F; {3k 4t A 1 48 55
1h, VAT S The DL R PR A F 2 TL-6
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>00r el
H DSS?H
- OATH
a
ac

N
o
o

w

o

o
T

IL~6 5 (pg/mg)

N

o

o
T

TNF-a .
=
o
o
T

IL-6

TNF-a

2 BHRNEFELAYRDINF-a, IL-6FRIX.
'P<0.05 vs IH2H; P<0.05 vs DSSZH. DSS: BiE kIR ah;
TNF-a: RGN F—a; IL—6: [/ Z—6.

Rk, FEHTHR. B4R, $
1% LW A IR A5 23, TE &P JOE IS Pt A A%
OVHEH. AW FIRIEIL-65% 7 X B4H A
R AE FH A1, 32 72 T 200 P 1 it 2000 K] -,
T I S IR e SR 5 T A M A B O N R
F1, o DLC S 3 B 1 R W IR B 1 AT 38
JuREN, FEUCEF MUCH g % /N1
B K R B A A A L A R A R
F(TNF-a. 1L-65%), thifi1Z5 1 4517 i
B0, [FIE g P o =2 O e o o i 7 A
KENHE, MRTNF-o3 A ISR (2
RN Z . N F BN AT B4 405
ST S 4 B JHF P 400 PRI X % R 4 5 kS 5
PEAR. 25 R DSSAH M EH R 5] K HTNF-a
IL-69 & TH i, Sl AR ZEMAF BRI T G — %
FIEIKFFEAIK.

L35 2746 25 W R b PP A% 3 /6 A i
BIRTSFR AR, F P Sl K T A2 A ) FH440 i 52
R BURE bR, ALT 3 BARAE T T 40 o e v,
ASTI FZA7 T A S ik b R4 i s2 4%
PRI, 4 IR P O, ALTE B ok N
MR 24 20 L S2 450 7™ B 3R e 2R R S5 20 2%
i, ASTREN L. DSSZ/NRALT. ASTH &,
JH e vsaR H A2 4055 ™ H, Hh A SR AT IR R T
HEDSSH A FT i,

Hb A 2 AT AV TR T AL A AR
B 11771, 3N i3 e aok i A A S i IR A
855, ik IE PR AECE WISUS AT 18 . FLER AT 1 55
LHE, TR A o) F O A B, R A
BERMP 4 W CEpH, RS
KB R, FF B I Th AR A

4404

AR R L 0SB B0

FEUO TR, R 2 AR B A M 2 T e
TR TEIA S, W2 b B E I, F
FAMEPR TR, Tl BIa 7 I 2 RE 1
FAT B Bl RANEL. AT 52 S F A 25 AT
AT UC/N A, 7 T e A i i i 5
PaiB G RE, (e st R B R D RE R, /b4l
S AL PN BEE 2 O L BL e R R 7
(K97 A, DT PR 253 3R 8 A28 LA 68 JEFAEE
B

U CH bR B S AL DA+ 20 I,
IR A2 5 4 i RE AT, — 3 FFARBOLATAE,
A RESA R SRR R AR AL, B g A
7 UCH I gL s oAE . A 24
AR A . AT TR A 2 AT 1 A T {2
BERARGE BED REMIVK R, (ARSI I RAE
B EI S5G8 1 RFDRE, TR T RER T R
i, et R R, A M TUCHL AR
77, NPUNUCHII AR, #EAT 501 20
AT, B B0 C IR ke X 2 Fia
ST ) .
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