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NAFLD ( Non-alcoholic Fatty Liver Disease )
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Key points
* The incidence of fatty liver disease, and its c 15 g S e 2 ET ] B
and liver cancer, is increasing HﬂEﬁﬁ%ﬁﬁﬁE%Eﬂﬂm
* Gut dysbiosis (an unhealthy gut micro“m"—:‘ Sosusib Ses *“_*‘"‘ Sas SGanasiact
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FafFah (gut-liver axis) ?
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' 1. AXEUBEE—A “BHENE" (Superorganisms) : RBISE (karyome)
Gut microbiota
ZHilF R (chondriome ) fIEEFIEFRHEDRHERESA ( microbiome ) ;
2, HRAIZE  (EROSIEFESSHIEE (821750 ) , 16S rRNANIEEAR ( BEHRF
PHEIFE ) . BREZEEANFEANZERAEANE (s ) , KiBEEMERA

2,

3. MMIRSFEEPIMEDBATERELHAR. BRIMNAXRBENEDRHAREEE
BETHE (RZF ) , ERBHMRLHARTEEENSE ;

4, HIFRPEREFNTHERRLEROBEREDBEIES MFPINENAE | thin
ERAER | FIERRHERSRALLGIIFREN IS REREEX.

5. FEE , SMMPRNEBENMENEDHKE LBER—TTR , BMERNEIRHRE—
KIsHBEAARE.
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ARTICLES

An obesity-associated gut microbiome
with increased capacity for energy harvest

Peter J. Turnbaugh', Ruth E. Ley', Michael A. Mahowald', Vincent Magriniz, Elaine R. Mardis'* & Jeffrey |. Gordon'
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BER¥ IREEMS
( Obesity ) ( Insulin resistance )
N
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ZAERERE B, (2008)

II. ARLGEPBRAER, ERIBVPRIIGIE

W
WRERAE T KARENENL, 3 ELHHSCFA FREMEN
( Commensal bacteria )
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o , ERXEXEREFEREFEAIIERIIRINE.
MAHARE EF" (BMI <23 kg/m?) RIZEERFERE “BHF" RIHEN ,
6FE “HF" HBEEESRIEHMBEN~TREEFESEEM. (2012)

EXLEARERNZIF T | UFEENARNHREBERZEEEFACE~Y
AR, HYNEARREAR (HEDRBES) .

EMESKERTERZMEEREESN , SZIMBEEHEF , A EF S 4R EF
RASAhEICREIKTE | XSS T FRIFTAEF=ER KR,
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(BREBRSHEEAIIRNEE !

. EEFERENEEYEEK (MESHHL) ?
2. REGEMEYATHOERE. SHUFE. HENCELE. EEEE
SEER A EEIRINAFLDREISIER “FR" 2

3. BFZYHKE , ERmEREIREEER ?
MEEPBRLEEE ( Candida ) 8ESIERER , MARINIPHBKERE ( Prevotella )
FIEEREIEBEKERE ( Ruminococcus) e8I R EFF-HEERE,
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Microbiota

Gut luman

Gut mucosa

Portal system

Liver/adipose
tissue
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{ = f 3 = B | =
SCFAs (acetate, LPS production Ethanol PDC to choline
propionate, butyrate) @ production and TMA
- ﬂ ® ®
b4 -+
-
| N ' r !
GPR41 and T FIAF from Cytokine production| | Increased intestinal 1 Choline
GRP43 on Lcells ileal intestinal mediated by TLR4 permeability with absorption
epithelial cells and TLRO disruption of zona TTMA
@ ~ ~ | occludins —_
(PYY and GLP1 [ 1 FIAF in circulation ] Inflammasomes T LPS and Choline
— | gut transit T IL-1 and TNFa endotoxemia TMA
MNutrient absorption . = s -~
L T Insulin )
4 ] Y
T Energy T LPL Steatohepatitis LvipL
L AMPK Lipid oxidation via Kupffer cells secretion
| | B-oxidarion ChREBF/ SREBP-1c and hepatic from liver
Lipogenesis and stellate cells
L gluconecgenesis - =
i Y
[ Steatosis /
Steatohepatitis
Fibrosis
: A : R = | RS | J |
Short chain fatty acids FIAF, LPL, ChREEP LPS, TLRs and the immune system Bacterially Choline and
(GPR, energy harvest) and SREBP derived methylamines
ethanol pathway
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2. 1EHEIERRES ( short-chain fatty acids )

s ZBRW. WERR. TERE (MAEYRER KGRI EE=Y)
FiE N ) B B EE R ST 4 K250-100 mmol/1)SCFAS.

TERTH: BB, &%, BMARYT %5
KEBEATBZBCERBERZE (FEMBAEARA) RBEEBERIEM.
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SCIGEH -
L. INER, ( SCFA4 ) 2. O SCFALGERNE A ML ERER
SHANZS 40/, YH M 23 [ 4A
B (GHmeFmsera) | oL AMERAS, SBRANEERAS

@ SCFAsKIETHERI KB, MIEL%E

INGR (T4 ) A&, (1999)

SEROXIR - R

RRER: 45% MBS &, 5% SCFAs (FZ1AE)

ZR: O FENFASTERAR, AFAERER A BagD;

@ FRERERT EACEREIRE, FREARARBHE AR T84k 57

® BERIER . AMPKEIE/EH AR T EARCoAMACCE &M, (2015)
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IEX

3. FIAF, ChREBP#ISREBP-1

I. FIFA(fasting-induced adipocyte factor )

RET 4N 7L B A R E H4 (angiopoietin-like 4)
JEL4M . w|EREHASR. el ARSFAR=ErN—MowES RFRIBUEN RIS
A, 30 g B HEAR I VE H

EES TR

=iEFD D SERY

28, NNRIBEMEMRENE, FIAF|, BIARMFEANLPLY, BF
EHMH=ASEMGE. (2004)




II. ChREBP(carbohydrate-responsive element-binding protein)

oI, SREBP-1(sterol regulatory element-binding proteinl)

FIAF| — ChREBP{. SREBP-11
BT AR G A BB 1, SRR BB AR .

SR ) i B B ook — e DAVHAL I 2 B AL N AT VE AL B 2, X
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SREBP-1# iR HIERTEWE AEEE (AMPK) Frify;

AMPK 2 B i5 2H ZF0 FFAE BRAR B ) 5L FF 95 (master switch) , AMPKH]
BUETEATPRI A HIS R (AR & AL)

T AMP 7K~ 9 71 5 ek 4 i e A7 v/ O AR 5

MREIM, FENAFLDH, AMPKiHFHEIK, SBEMBEREL, A
TR Y ARG B 2R 1 o
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IEX

4, pEEEN (intestinal permeability )

FRAEMBALLE . BBk, &bkl (EZRE THE, SHITFD
BEAERR: BEAEHM. NERLPS KA C WA RE 7%

FHAERIRBE/E 2 A7




BE &4 (lipotoxicity) =45 I #iiF = A5
Anlick i8S 5, Bid AEAn A R RV R e

MELBERTF =R E LN, Fd%
B e An g LA = B Hmev A2 XA dERE AR 4
A2l SBUNEERAIW 28 Y 2V AL AAZ KAk il v R A== <Y )
RIS S s MR NAEh 2 218 %, Jid 5]
R MER D ZRMARSBAMRINGETRE,
ReENs IR 2 BB RN & TR . MEERIRA
FRX5REREZREL EkirEELER
BMAS, SRR

B%: sl iR, SEETFMRA RS
EFE IR SR, TG T B RN
SRR 0 He B 1 % B o

FA T e B

FEIRINARE R R; (2014)
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IEX

6. HAETHSES ( Bacterially-derived ethanol )

(1) SRR 1 AR 7 FFE 55 00 1 AR 7 T AL 3 2 RO AREL, T BEE B IR 2 i R Y
RIREARRE;

(2) BEMESRATTRSBEZHEEZEN~H (RERRT, 1eXKBITHE
Escherichia coli /N A] LA 11 £0.8g ZB%) ; (1956)

(3) FEERE AR IR A E ARTEE TR KB BN R E BT ERE ™ LR E
I B RIESE 0 (2013)
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(4) X ANRR/NRBBF TR, JEMEETHSGETRCESERAEREM: (2000)
(5) JEENEEIEMFERENLBCESEEARNS, FEFRERE OB B,
HARIAMRECE. CBEREBNARERCYP2EMEEEA L,  (2010)

(6) MENMZEF B INEREE, LPSHERZHNFE, TLRERE/IME
EHEBETARINEE, RASBUFRM, (2000

(7) ZEWE—BEHEREANF, BEhasEREERE.
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IEX

7. BBiR#1EARE ( Choline and methylamines )

S5 R 51

[ . NAFLDEZBHENEBRABIEHERE, HREEEL, EEFHIN
Erysipelotrichia)8FE R & M; (2011)

II. /MR ERFFFRKRI, Erysipelotrichia)8 SHBMAE X, HESWNRBHER
WEERERYE, X5HRGEFTIRE.

. FEEFREREEREREN=F% (TMAO) , XRFFYRSLEHIEH
E P BEBKOR L, XTTRERNAFLD &3 3R O 50 TR & B B AL
. (2011




IEX

Rz AT AR I 2%

1, IXREE
(1) gy A pE [ (6) WMHEEX
(2) S b (7) HIEZER;

(3) FELZer=4) (Glycotoxins/AGEs)
(4) NI HEEHF;
(5) KEELTR;
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IEX

3 ‘ | R S
(2) FARFIFER <
[, TR EBER/DR: 5 g ) SR
D [ B s B 1705

@ il ZE A 5 A RIE K

PREBP-1, MI{EEAs A4
B Eﬂﬁmﬂﬁ%?ﬁf%1¢T&mﬁu%
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IEX
(3) WL T=W)

H\

AGEs 7E[f) HIXERT. ek XS S iR B P & R AR R = .

RAGE - Helicobacter pylori
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EX
(4) N T 3EE5

o 38 TR A AL AN Th RE AR — 1 26 AR AN T S RE RN &l

I BTt
BENG S BEBEER . Py ESEH TR E B
iR

B /D RSP RIS UE ]

/I B, H UL 2T AN B2 0E
Bacteroides vulgatus 1. Akkermansia muciniphila 1

NN GLUT2K A F i

EHE TR NTIEEHF ! WEBEARE (Xylo-oligosaccaride) , XZ&—
Fh “TREIaRL” !




IEX
(5) KEFERAR

(6) MM ?'SIH‘/A BAN

(7) PER

RIERR NP E’J*E EF'TXEI%H&?%@M)C/E:\%, H AT 24 N H T aHNAFLD
FVFZ LS RETRIT 4

WM R, HIEZRT DMERE & WSCFAs= A (WlBlautiaf Allobaculum) 1
WA, AR, PR AR -1 (MCP-1) RS 2R K, Ik 5 25 B
IR DA KRR 7K o

I HLB I 2 AR I N i3 N OSUBHE B AN FLIR T B8R, S5 IR, NAFLDAEIR
Wi, MIEALTS =M. FFIFIL-1. IL-6FITNF/K A BT &,  (2013)
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Disruption of the Circadian Clock in Mice Increases
Intestinal Permeability and Promotes Alcohol-Induced
Hepatic Pathology and Inflammation
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IEX

3, iB1f]

NAFLD 5 OM]ILE & GE: T EREL; Akkermansia muciniphila

4, 3WHEE, WETHAET  bacteriotherapy

(1) DG EAR A TG (prebiotics) : R YL 78 FH KA K,
(2) w4 (probiotics) : &I B E A ;
(3) 470 (symbiotics) : [ EL 5 75 AR W A 7 A2 TG 72 i
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