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Enterobacteric flora and Diseases

— Indigenous microbiota regulate the host health —

Hideaki NOMURAY
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SUMMARY

Human is not a uni-organism but an integrated multi-organisms with numerous microbiota
distributed from skin surface to intraluminal mucosa of the body. The digestive tract, especially,
contains totally one billion of bacteria, and the whole of them weighs over 1.5 kilogram. The total
amount of enterobacterial DNA is almost hundred times more than that of the host. The enterobacteria

form the flora with other indigenous microbiota of virus, fungus, and protozoas.
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It has been noted that human intestinal microbiota is in static and synergistic relationship with the

host. But recent progress of the enterobacterial research with DNA analysis clarified the more dynamic

and strong correlation between the flora and the host.

Not only digestive diseases but metabolic, immunologic, cancerous, and mental ones can be

attributed to the disorder of intestinal microbiota. In this paper, status quo of the microbiota

investigation correlating with the diseases is reviewed and the new clinical treatment of probiotics,

prebiotics and fecal transplantation are introduced.
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Biological self - defense (barrier) system of the gut

Nonspecific defense system
1. Mechanical/Physical mechanism
« bowel movement (excretion, peristalsis)
« intestinal villi (covering, movement)
« integration of intestinal epithelial cells
« tight junction of the intestinal cells
« cytocidal activity of phagocytic cells (monocyte/macrophage, neutrophil, etc)
2. Chemical mechanism
« mucous secretion
(mucin glycochain, lysozyme, lactoferrin, peroxydase, surfactant, etc)
« defensin (cryptidine) secreted by paneth cells
Specific defense system
1. Humoral immunity
- antigen presenting cells (APC : monocyte/macrophage, dedritic cell, B cell, etc)
+ IELs (intraepithelial cells : aB-T cells, y5-T cells)
+ LPL (lamina propria lymphocytes : Th1/Th2, CTL)
2. Cellular immunity
« secretory IgA production

e O B ORI IR I3, KBIL T JER: AR & K¢
A () SR D D, TN ZUTDONT, Bk,
LA, B R OMEKHE, MifEtEic S N5,

SATHGETE H ST D G {85 Vet dr 12 B 22
HMETHIE (Treg) 72EX. ENZNITHNME
CEEVWHEEMEEELTWDY, 205 T, BE
B S BEEMEPURICH L T, L ARRBRE
IIETE L Z I 2 REZ A L TWad, s D#
HETS I R I N B R S e e U B s
LR THRIZSR & D interaction ZfH, NDOIHI
THEEREEEZR> TS, TL T, ZOHEEOH
FEA KR 2 TR IR B D FEHE R I R WBIE M 2 R D Z
ENBHS NI TE T,
3. BERE L bacterial translocation

P EE, SRR DL - I & WS Ak D A B
HEHE SIRNERBE 2 (R EF T 2 D RE &2 X 1T 5 T,
FOEMESM (structural integrity) 7% ff#F
LTW2, TOk®, HERRZMM LW G
BRE) NEZDE RUICEMAEZEEZ S/,
& DN v —HERRITBHE S . ZDXR D RBE .
e b B e o0 FE AL o M fE] tight junction D
feis E QIR EIHE D AIR 5T, BE ke
DFEIZ X D leaky gut (HBEEERW SIEIEN5
Bzl l, BAMESTZ REF2 2R EDR
B DERANNDRAZH T E72%, ZOHE
BE 2 B2 T RN AN O TR £ 7213 IRk oy OB AT %
bacterial translocation (BT) & W5, ##& 59
0N, BB B PR ] C LR 1 ] D G
$#% (PN) 0ADOHET, ZOXS57/ BT 0L
D55 LRl (K1)
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1 BEEXRE & bacterial translocation

Wistar &< » b (1500) % B H{E & E (Control
group). ®MEs#ERE (EN:enteral nutrition group).
F UL ER IR 2 (TPN:total parenteral nutrition
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51 VIR A O BRI AL, £ 1 X2
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BREDOHILS T, HERE, REKRE. BLT 2
ARIERRBICE T, TOREITESEEGEL TS
ZENDMNOTER, LT, BNMIEE (To—
7) DRERAEEIRE (dysbiosis) Z2&IET 5 2
EDVRBOP IR G RERIC /R D ATREME D R S 1 B
DT> TER,

1. JHb&E&ESE
1) BRERREAE

A ROIE &0, RERD I E N T L. fE
IR, WER, 8. TRV E ORERIER 2 5] Sk
CYRBYETH O, JREAROREIC L DM
VAR, Btk FAESRME, 2 U THERBEICK
N, BHEZ TOFREETHIHENT7O—F &
o R G S R B AR N R i 9 2 5 T B T &
ME, BEHWHSHEITH D #lE (strategy) ZH L.,

—IOENME CHEAEINENT T AT > EMET
NAPEEREAIZZD 1 DEZERENS, KRN
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o N SR A (BElE. YO ESF g,
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PHHBIC L MHEER I E A 5N S,
ZTDO—HT, VEAKEGRETHENTO— 70
Lz &, LEOL S RERMEEMEM IR,
o s TRk A o DR i 7 OD B SRR ANEE Z B BRIRTC
F2B%9 D PUE AR FHIE (antibiotics associated
diarrhea : AAD) X ZOHRICKDEIEELIIN
5HDTHh53,
JOAR)T AL T 171V (Clostridium

difficile) EHAYE

BEBIGED S BETH, EFEHEIN TS HD
2. C. difficile EEN D %, AEIZ EFLD AAD
DO—FT, FIRFADOZLHITEI O MBI L TE s 1E
BROFEAET, ZORERICEDEEAENT
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ZTDIHEL~2 HANNEFEML TRHRTT 2, C
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SHEMHINSEERED L ETH D0, EHFIIHEN
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IREICKOIBNTO—IN@EEIND &, Flans
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e N — T2k > T, ZOEMEBMELEICET S
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KAE M 15 2 HB (inflammatory bowel disease :
IBD), ¥7bbiEmERE#% (UC) 70—k
(CD) &, REG/IME DREEIZ BV D RIAE £ 721375



C.difficile BRIHE KT 2 HEBHEOE
LR VCM:vancomycin
100 1 93.8%

81.3%
80 -
60 -
“ 30.8%

23.1%
20
%
EEBHEIE DL EEBHEIE VCM# 5 VOM+B &gt
n=16 n=16 n=13 n=13

®2 C. difficile BE T 2EEBEOMNR

C. difficile BEUERE TS 2 EfBRAEHAD BN 2% LLEGARR.
LEPLEEEBEZ TS 72Tl JEBREREICH N &
BElxipiEEz xR L7 (N Engl. J Med 368;407-415, 2013
XOHE).

BEOEBITHRRAHOBERLE L TRIrSN, B
CREAZDOEGAVRBINTEZ, UL, Kl
IBD 3 5 PN B I 4 E O — D C. i N B
dysbiosis NEZDARETH S ETHMNA &5
TETNW5S,

1993421 Kuhn 5723, HiRIEMEY 1 b1 > T
H5IL-100 7 v 77T ST AT HRFEIERIC
WARMAET 27, EHREE FTIERELRNWEND
HAImE"Y 2 LTk, 1999481213 Schultsz 5
75, UC,CD & ®icfiEs a> hO—)LITRFEIC
2 < O E D EIGRIE DR E ITHEADNTND Z
& & L9, 200248 1213 Swidsinski 517 23,
UC, CD Tid, Jef A=\ cra<, % 75l
S CHIBE ORI IR AL Tnbd Z & &R
L7z #5113 FE7~. IBD TRIENMEZED/INT >
ADVEA#L dysbiosis 12782 T\ 5 Z &%, HEME
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Enterobacteriaceae IS BT E N> e T & &2 #H&
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“HMMEAR T
Second hit J o MmstER, s,
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MEER.
RIEMET AN

“NASH”
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3  NASHJ/REEEREICH (TS two-hits theory 19)

NASH ZIHHIEAN O KEPEDIBIFERENE Z 5 first hit
IhiE, MwsERE (T2 RhF22) RRIEEYT A M
A > DIgEFER ED second hit 12X D EBERENEE I N
52 EWCKOEINT B ENDFH (Day CP, James
OF @ a tale of two “hits”? Gastroenterology 114;842-
845, 1998 L O &),

1EPERF 28, HEEZE 2 S RS AV ICHERE S 5 Z &)
BAL. JE7 )V a—)VEER 26 (NASH) &IEiEn
HEDITHBHOTES,

NASH O %fEFICE LT, Day 59 3% 1 B
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9 % two-hits theory Z2lEL T 5% (K3), £
LT, ZOE2EMELTEZLNDDN, BER
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RRIEET A S A > NDIFEGETH 5,
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ND YT T LEMERES ETx AR OBEMCmA, ®
HomEIE B TARINDIGERNY THEAEDIT
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7 VIV F—REOAFRIIEEDOHIIC K D5
BAE EHiz, HRMICENECH D, T LIV
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ARHOMENOBHENEELELEZ 5NDS, I 5IT,
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AR Z % XE Th2, 5 ThiInD > 7 haiR s h
BV, [UEE, AFMERREDTEY LILF—
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FESEDLO, EFRBBNMEOEGICXS, &
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fbziFE L, BER/R EDRIEMILHilEE SN
T< %, HERINEME T IcREL Ty 7 —
T L0, B{ELDL 28 &L GaiRfifa~ &2kl
BREECE R - RSN T EZEZA N TN
% (K5), TDO—FT, IH%E sl Hli T Hi i
(Treg) % % ¥ & 75 M B K M iz (tolerogenic
dendritic cell : tDC) ASEfREE(L D i J& 2 #ik] 9 2
nREMEDY D O, [0 S OREEAMIC X O BiRiEL
EPHILAS] EvS5HaEILTFSY I3EELT
W3, 5%, BNMIEZZ modulation 5% Z &1
K0, #BiREE(LZE T U A S rTaetE i i nnin b,
3) ¥ERRE

S & BN OIE T H R X7z XK D12, FERFE S
T DIIEIIFNMENELS B> T, 2 TR
WEFDOIBN T O—F Z2#E L MR TId. FERER
O HRF I LT, BN 70— i EBEN

WEE R
Fl BEBE mrwm o LDLALZF 01
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WEOTRE(
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SEERRARE (¥
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M2 ORAERS Th D U REHEEK (LPS) Oifn
DRI 6 (5L L o7z, 25 ORHIET
PR RFIMIER, EEROAT R AR E 1
RKSE, BERBIIENEELS, £, 11U /A1 K¥E
DIFFETIE, HERIETIED X 7 DEW BRI, I
PR DPIIIER A > A U yitkEE b5 7
Akkermansia B OBIEN RN - 72 EHE LT
N2,

—fIZ. HASHDENMEE (Bacteroides 75 £)
ICK D EE SN D EHEERIX. TV F -z
ERLL. B OHEZ TS E21EN 0 TR
<. JRIFMIR D <OV A F > — AT AL Z AR
(PPAR 7) #EZIEMEMATEHI LT R VK
PiEzsgELZD, KIRICEBE NI TL > AU >4
WZEITES T 5720, BiREO TR IaHRICIER T
HEEZLNS,

4. Bh

MEPAIE &S ACBE L T RISEIRDS v ELAY A
Z U CHFigAt A RIBHIATZDBIEIEIC DN T O
RN HEA TN S,

gAY AL, B REZ B E L CRET DI L
M5, BEEOEREBITIMA, BNHE R E D)
R U, HRENAZREL TS AR H
ah T3, ¥/, Yoshimoto 531) 1%, HEii
272 % EMMADTRIERNE L ERITZTEMn5,
i~ 7 22 N T OFIERF 2R > 2. £ D
. EFEICES BNMIEOZbiIck > TEmL 27
AR, AL ZATFO—ImhbAERENS K
MBI 2 BN —RIEHER N E 8L, Ak E Nz
T F 2 a— VRN AL B S s A & A U T
P2 A D FEIE 2 (iR L T 2 afHEME 2 4R L T
2,

Fz. RBDADFIEIL. KIGHDENME % &
EDOHTHZH I EMNS, ZORIEMEIT DWW TIZLAR
KOMENED 5N TED, RGN MEHRDOZE
{t. (dysbiosis) & 2 D FCH PEW A3 KI5 REIE I AE H
LUCHIERITRIEDN, BORARMERD EEZS
N5EHTo7, EBRIL10/ v 77T FIT X
ERHWEEBRRKENAFEIZBNT, BAMEON
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T > ADWHKED, FEFAEZCHET D T LR SN
VC(A%)SZ)O
5. BMKE

fad [ _0ld] EEEN 51T E0MRER Y hT—
Rt MREEME CTHL O RZEF, 2D
0% NG THEAESINTND, 15 EKOEN DI
FHBE (gut-brain axes) & EHIl. T OE /B
MBS MZEINSHITDI. GNME & e - ke
PEREE DD ELFEHINTE TV S,

A, BEEAXZ bF A (ASD @ HEAE. I
WHEFEZERE, 7 AV —fEmR) SN
DVTOBHNEY AR TN TS, BRI,
AEBORER T EUTHERL, RICHREEE LE
A RMITB T 5 Clostridiaceae -
Lachnospiraaceae - Desulfovibrionaceae @ 3 ¥l %
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