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Abstract

FERME{L B % (Primary sclerosing cholangitis: PSC) Ik KB E B E O L2 M, BERREICK
PEABFEZELLHEZEPHAL2ICEDRETHY) . FBHEUANCRENBERENFELE
Wo BEICKIEMBEE (Inflammatory bowel disease: IBD)E & T2 eh S5, BERO—DEL
THEAREEOESFEEEhTVS, FERKIBDZEHLI-PSCEEEZERBVNVAICBIEL -k
N7O0—ZNTAZAVEREFZITV. YXTVAOBREE > /VE A SKlebsiella pneumoniae
(Kp). Enterococcus gallinarum (Eg), Proteus mirabilisOD3BZ 5 BREL = < h S D3R IFPSC
BEOEFERICERICREETIhD Z &, HICKpk KB LR B E#E%ZE Lbacterial translocationZ 57
LEREThHM7RERE LTSI 2R EL L, AARICHVT, HRERPOPSCEELISE
DERBEZHETL LD, KpEEgPHEZRE T2 BEFREL SZVEE L R L TIBAL
PAEEICEL. TSICZMBEEE R AL L ktransplant-free survivalf 2> TH Y, ZEHN FEFH
NAFI—N—. BLTARBEENE L THERAMTH A AN REhiz, BERHAEHAEOE L.
BARBILEETPKpZENE TR 77— 2BBHHAEDEBD 2 EICRY, invitrolRIRT TR
HEPSCEEHRRKpDBHEZMNHILKETED 77 —2Hh 0T ILOERICHKINL 2. RICKpZEEBE
BEXRDAANDT7—=2H0TILOREICKY), EROKpERZBIWICEHAS L., TOMRA28BE
ETHEHEIDCEZHIAE L, €510, KpZEBEST B LRICHRELEZRL ZPSCEFILNY
ANDTT7—=DR0TILOBREIZEKY), Kpll K FEEE N FEATHI7/EREE. & K CFEEL
DERENS0%EERETS L/ BRE iz, ULEOBERN S, KpZBRWICHKRTZ 77—
AOTIHNPSCICHTR2EMEFMBEEEE BDAREMEN REN, SEOBRSANDOERNH
BENB,

Primary sclerosing cholangitis (PSC) is an idiopathic chronic cholestatic liver disease characterized
by the development of large bile duct strictures and the destruction of biliary trees that lead to end-
stage liver cirrhosis. To date, there remains no definitive medical treatment for this condition other
than liver transplantation. Since a high percentage of patients suffer from Inflammatory bowel
disease (IBD), the involvement of intestinal bacteria has attracted attention as one of the factors.
We have isolated and identified Klebsiella pneumoniae (Kp), Enterococcus gallinarum (Eg), and
Proteus mirabilis from the mesenteric lymph nodes (MLN) of mice inoculated with human fecal
samples derived from a patient with PSC. We found that these three bacteria were frequently
detected in the fecal samples of patients with PSC, and that Kp directly damage colonic epithelial
cells and contributes to liver Th17 immune responses via translocation to MLN. In this study, we
analyzed the intestinal bacteria of 45 patients with PSC attending our hospital, and found that
patients harboring both Kp and Eg had significantly higher disease activity and poorer transplant-
free survival than those without Kp and Eg, suggesting that these bacteria are useful as prognostic
biomarkers and therapeutic targets for PSC. In an international collaborative study, we succeeded
in creating a phage cocktail that can suppress the proliferation of Kp derived from patients with
PSC for a long period of time in vitro. We confirmed that administration of the phage cocktail to Kp-
colonized mice dramatically reduced the amount of Kp in their feces, and the effect was sustained
for 28 days. Furthermore, administration of the phage cocktail to PSC model mice, in which liver
fibrosis was induced by Kp inoculation, improved the number of TH17 cells in the liver and the
severity of liver inflammation and fibrosis by about 50%. These results indicate that a phage
cocktail that selectively eliminates Kp may be an effective new treatment for PSC and is expected
to be used for clinical application in the future.
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1. AREREEBOHE

R R MFE(L 4B E 28 (Primary sclerosing cholangitis: PSC)IZ KAEERE D XRIERE. EEREBICL2BEAEFE X
EFLABEPHALRICEDHRETHY., IBEUAICREANBBEEINEELARVL, BRICKREMBE
£ (Inflammatory bowel disease: IBD)= &3 2 Z A6, ERDO—D & L THERMBEORSMEFEINLTWS, FA
Z(LIBDE A L/-PSCEEFEAEEFTVRICKBELALE N 7O0—-FT IR ERAVEZREETV. ¥V ADBEE
1) v/ Eih SKlebsiella pneumoniae (Kp). Enterococcus gallinarum (Eg), Proteus mirabilisO3E % 2 BERE L 7=,
INLDO3FIFPSCEEDERICHERICREHIND Z &, FICKplE KB ERIEERE% B Lbacterial translocation%
N LEEFRETh 7R2EREICEE T3 2RE L, ARARICEVWT, URBERPDPSCEELSZDIERME % 7
L& 23, KplbEgOMEARET2BEIRELAVEERE LB L TIMBALPYAERICEL. ISICEHEE
& L7-transplant-free survivalB’8 > THE Y, KEDFEFTANA AT —H—, BLTBRERENE L THERMET
HEHAEEENTEIN, BERXAMROE L. BRREBICEET 2KpaiEMNE T2 77—V 2 ERH»EDLE S Z
EICE Y, in vitro RIE T CREIBPSCEEZEHREKpDIBELZMFEILIKIT D77 —J A I TIVOERICKII L, R
ICKpEEEI LY IVAAND T 77—V A TILOHREICEY., EFHOKpEIZBRIMICEHL L. ZO%ED 28 HE
THIET 2 EEMRALE, S5IC. KparEBESHARICHRHELEERLAPSCETLRIZAAND T 7—JH Y
TILDEEICE Y. KpiIl K YBEINAFERN TH17 fEEE. & K CFREEDORRED S0%EENET 5 2 & A
RaANz, LEDERNS, KpaBIRMICHIRT 27 7—Y H 77D PSC IS 2 BMAFIREEEE 725 A AL
HENTRIN, SEROBKIGANDODREANERFINDS,

2. MAKRREEDOHE (F:R)

Primary sclerosing cholangitis (PSC) is an idiopathic chronic cholestatic liver disease characterized by the
development of large bile duct strictures and the destruction of biliary trees that lead to end-stage liver
cirrhosis. To date, there remains no definitive medical treatment for this condition other than liver
transplantation. Since a high percentage of patients suffer from Inflammatory bowel disease (IBD), the
involvement of intestinal bacteria has attracted attention as one of the factors. We have isolated and identified
Klebsiella pneumoniae (Kp), Enterococcus gallinarum (Eg), and Proteus mirabilis from the mesenteric lymph
nodes (MLN) of mice inoculated with human fecal samples derived from a patient with PSC. We found that
these three bacteria were frequently detected in the fecal samples of patients with PSC, and that Kp directly|
damage colonic epithelial cells and contributes to liver Th17 immune responses via translocation to MLN. In
this study, we analyzed the intestinal bacteria of 45 patients with PSC attending our hospital, and found that
patients harboring both Kp and Eg had significantly higher disease activity and poorer transplant-free survival
than those without Kp and Eg, suggesting that these bacteria are useful as prognostic biomarkers and
therapeutic targets for PSC. In an international collaborative study, we succeeded in creating a phage cocktail
that can suppress the proliferation of Kp derived from patients with PSC for a long period of time in vitro. We
confirmed that administration of the phage cocktail to Kp-colonized mice dramatically reduced the amount of
Kp in their feces, and the effect was sustained for 28 days. Furthermore, administration of the phage cocktail to
PSC model mice, in which liver fibrosis was induced by Kp inoculation, improved the number of TH17 cells in
the liver and the severity of liver inflammation and fibrosis by about 50%. These results indicate that a phage
cocktail that selectively eliminates Kp may be an effective new treatment for PSC and is expected to be used for
clinical application in the future.
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