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C. difficile is an important pathogen of nosocomial infection, and outbreak of C.
difficileassociated diseases (CDAD) often occurs in hospitals. However, the pathogenesis
of CDAD remains to be determined. We investigated whether C. difficile flagellin were
involved in the pathogenesis of CDAD. (. difficile flagellin induced activation of
NF-kappaB and p38 mitogen—-activated Protein Kinase (MAPK) via TLR5, and also promoted
productions of Interleukin—-8 (IL-8) and CCL20 in intestinal epithelial cells via TLRb5.
Pretreatment with toxin B stimulation enhanced production of CCL20 induced by C. difficile
flagellin by increasing expressions of TLR5 in intestinal epithelial cells. These results
collectively indicated that (. difficile flagellin plays an important role in the
pathogenesis of CDAD.
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( Clostridium  difficile assoiated
disease: CDAD) . 1990 #{XHid: & Lhikd
%L 1990 AL - BT IS NT THIN
i cHo ., [FRFICEERS - B3R E L EH
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V. HFHT C difficile EYD KPR
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k% . £ MAPK <° NF-kappaB % ik &8,
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ENHIBINTWD, C difficile YLD R
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FELTWAN, ZOY TR :HEHI@&E%
DR THDH 7772V v ThbH, EE
\Z Salmonella typhimurium \ZFVNTIiX, C
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HT29 t RABE RHERL (ATCC) . Caco—2 E
W5 bRz Al (ATCC) | HEK293T Al (ATCC)
AN, ZhEh 37° C 5% C02 BREE R Tk
T LTz, a2t 0nSEHTit, 12 7=
N L— N TEEEI T T2, Wit Z R H
B2 (ERETNAEMR) HEIE., Caco-2
Mz EE 7 L% — (BD Biosciences,
#Cell Culture Insert) _EiZ 0.8%10%/cm® J&
JECHLE | [AEROER RSN T 3 MO E %
1To7, HEbZMRT 5720, BESEEH
(transepithelial electrical resistance
(TEER)) % millicel ERS(Millipore) Catil,
400 ohmkem® % #8 X 7o RE R COMEMNFZE T L, —
J& DHLE R SR S duz &I LTz,
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S. typhimurium 7 7 ¥ = 1) 1% InvivoGen
KX VEEAN LT, C difficile 77V =V v
L. UTFTOHETHH Lz, Mo s
L7\ € difficile#k (ATCC) ZH A L. GAM
TA I UMRIREEH A AV, BEKHIIS 48 B
&L, BERICHAEEEM Z L Vortex
mixer (The Vortex Manufacturing Co.) %
M2 SEBRINCERE L, £D#% 5,000 x g |

47 C ORI T CELIBEAZTTV, B

%%H%Ltoiﬁﬁm%ég 25,000 x g
1 R 40 ¢ TEEELODEEL, Ly b E
2m1PBS (pH 7. 4) TEHME L 7o, AR L
T-MELRLSY 2 I 70 °C 20 Sy TMEL
HEX(T7vz) )~ bstd7, il
L 7= B2 )X Micro BCA Protein Assay Kit
(Thermo Scientific Pierce
reagents) Z AVCEHI L 7~
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10-12% (w/v) acrylamide % /v % A W\ T
SDS-PAGE % 4T - 7=, # /L i Coomassie
Brilliant Blue R-250 (Bio—Rad)|Z k¥ 4uf%
ZATO M, = brklu—RABE~DEEE,
JEAZ T ay MEEIToTz, A% 3%BSA
oty X 7Ny 7y —T1K#7R
X T EITV, O L IRGUE - 2 REUE
THAZ A FaX—hL, 5lEHVTHRP %
TRV LTEPSRE T v 7 ) UHIRE OGS
iz, —PifkE LT, anti-p38 Ab (Santa
Cruz Biotechnology) . anti—phpspho—p38
anti-ERK1/2 Ab (Santa
Cruz Biotechnology). anti—phospho—ERK1/2
Ab (Santa Cruz Biotechnology) anti—TLR5 Ab
(Santa Cruz Biotechnology) & 7z, # v
NRZE O FRHIZIE Tmmobilon Western
Chemiluminescent HRP Substrate Z vy, b

(cell signaling) .
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FuGENE 6 transfection reagent (Roche
Applied Science) Z HHWTURT7 =/ >3
2K DR AT o 72, HEK293T ez
12 well 7L — M2 4 x 10* cells/well Tt
. EBRICHWSD cDNA 7*J X I R
WA 48 BRI B In B A LT,
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HEK293T #ifiZ TLR5 vector (InvivoGen)
»H BT control vector (InvivoGen) & i&
R EAL, 8IZRICT7 7V = U ZTN
U7 FIRSHEREI 6 IR & L7z,

HT-29 - Caco—2 HHMECIE, HEFEBHLATL 48

LA ERGE L, 95—100% 1> 7L kD
FERT, 77 V=V U B ENTNEERIZS
RECRE Uz, RIREFIZZZ4 5,
e & L7z, MR mICEBL L T\ 5 TLRS
ZhF4 A7, HL TLRS Hifk (InvivoGen)
10 ng/ml 2772 =Y il 1 FERIATICH
G, = fikoa s fr— 1 LT
human IgA (InvivoGen) 10ng/ml % AV 7=,

T a2TIWNYT7x27—8BT vELITLD
NF-kappaB {EHEOBH

HEK293T iz 12 7 =L 7 L— MZ 4.0x
10% cells/well TEZHE L. 48 B[54 12 FuGENE
6 transfection reagent % A\ ., NF-kappaB

reporter plasmid expressing firefly
luciferase 0.5 pg (Stratagene) . active
Renilla luciferase reporter plasmid

(Promega) 0.05 pg %. LR5 vector 0.05 ug
BN control vector 0.05u g & [AIEFIZ
BEHEALL, B 8A% 48 R HIC
7 7= I AT o 7o, Firefly
luciferase & Renilla luciferase {&IZ
Dual-Luciferase Reporter Assay System
(Promega) & Genelight55 luminometer
(Microtech) Z FHH WNTEHAI L 7=,
luciferase activity & firefly luciferase
WEMEE Renilla luciferase VEM: & DR T
R~ LT,

IL-8. CCL20 DEEABEDHIE

77V U Uk, BRI AR L, T
F T-80°C TPRAFE L7z, IL-8, CCL20 DPEA R
I& ELISA {EZ2 AW THIE L7z, IL-8 PEAEIT
Pierce Human IL-8 ELISA Kit (Thermo
Scientific) . CCL20 FEA:1X Human CCL20
ELISA Kit (R and D systems) &\ 7=,
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C. difficile b % ¥ B % List
Biological Laboratories, Inc L WHEA L7-,
RV B % 0.25u g/ml OSE THELIRIR
WZEE LT,

e AL

FTaT W7 2T —8T vA | ELISA
1. SDS-PAGE AKX 71y METDHE
BRIZOWTIE, XT3 EKRLLET, 3[FEL
FEOEBREITV, EERECRERIC—BERD
HILEWR LI, TaT ey 77 —F
7 wtA, ELISA (ECEXHEINTHEE L
TOFERIL, n=3 & L., TOFHE LU
TR L7z, BELISA TR L7z 2 BEARD
IZ DU TIX One—way ANOVA 24T\, HEKHE
% %R E AR E Lz, #EHLERIZIT SPSS
software verl.01 Windows Z vV 7=,

B e S

757V il

3.5x10% cfu d C. difficile LV lmg D7
SOV UERX ARG L, Wi
B D=, SDS-PAGE # 4T\, #F I %
CBB-R250 THY«fa L 7=, # 39kDa @D HL—7p
C difficile 77 x ) O REMERL
7= (Fig. 1), ZOREHEIE, #EORELE
FL T,
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C. difficile D75V =Y Vi TLR5 /L
T. NF-kappaB Z{EMALEES

TLR5 vector & AW X control vector & i&
538 A L7- HEK293T % C difficile
77V TRM LTz, TDO%T 27 L)L
V72T —¥T vEA &7 (Fig. 2).
TLR5 238 {135 A S 41 CU 72V Y HEK293T i fa
& b U TLRS x5 A S 4172 HEK293T
Mz WT., C difficile 75 =), S
typhimurium 7 7 Y = U CRIEIZ LD,
NF-kappaB {&ME2S, AEICTLHE Lz, Z Ok
Hlx. ¢ difficile 753 =V 13 TLRS %
L C NF-kappaB Z &b &5 Z & 2R L
TW5,
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Foay ba—AHuEERIML TLRS % Hfn
. S. typhimurium 773 =1 > 100 ng/ml.
C difficile 77 =V 1 mg/ml THIK
BNz IL-8 BEAE % bl L7z (Fig. 3C,
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LW C difficile 7oY=& 12 1L-8
FEANAEIIKTT 52 LRIz, 2
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S. typhimurium ® 7 7V = U &R
TLR5 2 LT IL-8 FEAEAE L TWVWDH Z &%
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T A A2, v BRI
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A VEAENTELZL D E PRI,

Fig. 6

bt

IL-8(pg/ml)

H

N
o
o

100

0
C. difficile toxin B - - + +

C. difficile flagellin - + - +



B 500
450
400
350
T 300
E
g 250
S
g 200
v 150
E
100 I
50
0
C. difficile Toxin B - - + +
C. difficile flagellin = + - +

C o 1h 3h
TLRS

Beta-
actin

C difficile 753 =V %, TLRS Z4
L. NF-kappaB =° p 38 #JEME(L L. KRIEMEY
A A A v IL-8 R CCL20 PEAE NGRS H LTz,
C. difficile N¥3 > B OIF(E T ClE. I
R RIZ 3BT TLRS FEELN ST+ 5 = &
\ZX V. C difficile7 7= VHKIZ X
5 CCL20 BEAEIN LTz,

U EDOFER NS, C difficile 77 =)
% CDAD DOFIEICEE X 2 H > T D
ZENIRENT,

5. ERRBEIF

GHEERm ) GH7 1)
(DYoshino Y, Kitazawa T. Kamimura M,
Tatsuno K. Ota Y. Yotsuyanagi H.
Pseudomonas putida bacteremia in adult
patients: five case reports and a review
of the literature, J Infect Chemother,
i, 178, 2011, 278-282
QXHES., HE—EL, DAEB LUK
RSB IRRRAC R 1T D HIV EYSE 5] O B
W, W EFHEE, EHA. 33 &, 2010,
219-224
®VYoshino Y. Kitazawa T, TatsunoK, Ota
Y . Koike K .
Containing a High Level of Adenosine
Deaminase in a Patient with AIDS: A Case
Report, Respiration, #HiAT, 79 %, 2010,
153-156
@Yamamura M, Makimura K.
Satoh K,
Polymerase

Cryptococcal Pleuritis

Fujisaki R.
NishiyaH, OtaY,
chain reaction assay for
Candida
guilliermondii (Pichia guilliermondii) .
J Infect Chemother, #FtA ., 15 %, 2009,

Kawakami S,

specific  identification of

214-218
(®Yanagimoto S, Tatsuno K. Okugawa S,
Kitazawa T. Tsukada K., Koike K. Kodama
T. Kimura S, Shibasaki Y, Ota Y. An
essential single amino acidof Toll-like
receptor 4 that 1is pivotal for its
signaltransduction and subcellular
localization, J. Biol Chem., & &Fif . 284
2. 2009, 3513-3520

©® Yamamura M. Makimura K. Ota Y .
Evaluation of a new rapid molecular
diagnostic system for
falciparum combined with DNA filter paper,
loop—mediated isothermal amplification
(LAMP) and melting curve analysis. Jap. J.
Infect. Dis, @A, 62 &, 2009, 20-25
(MO0kada H, Kitazawa T, HaradaS. Itoyama
S, Hatakeyama S, Ota Y, Koike K, Combined
treatment with oral

Plasmodium

kanamycin and
parenteral antibiotics for a case of
persistent
carriage with Campylobacter coli, Intern
Med, ZAFef, 474, 2008, 1363-1366
(FaFE) G311k

(OKamimura M, Delayed removal of catheter
deteriorates clinical outcome in patients
with catheter-related bloodstream
infection due to coagulase—negative
staphylococcus, 20th European Congress of
Clinical Microbiology and Infectious
Diseases, April 10-13, 2010, Vienna
@XKitazawa T, Changes inplatetet sizes as
indicators for clinical outcome of
bacteremia. 19th European Congress of
Clinical Micorbiology and Infectious
Diseases. The 19" European Congres of
Clinical Microbiology and Infectious
Diseases, May 16-19, 2009, Helsinki
(®Kitazawa T, Pharmarcokinetic—pharmacody
namic analysis of vancomycin in patients
with MRSA bacteremia, 13th Internationa 1
Congress on Infectious Diseases, June
19-22, 2008, Kuala Lumpur, Malaysia

bacteremia and 1intestinal

6. WFITHHRK

(D) WFgefRERE

KH FES (0TA YASUO)
AR T: « B - Bd%
WMIEEEE : 80292936

(2) WFgesr i

L «C )

(3) HHEAFTEE

L «C )



