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Abstract

The Non-alcoholic fatty liver disease (NAFLD) and Non-alcoholic steatohepatitis (NASH), a severe
form of NAFLD, can lead to advanced hepatic fibrosis, liver cirrhosis, and hepatocellular carcinoma (HCC).
Both environmental and genetic factor have impact to pathology of NAFLD. Patatin-like phospholipase
domain-containing 3 (PNPLA3) polymorphism is known to be the most powerful genetic factor to NAFLD.
Recently, the combination of several genetic factors can predict the development of HCC more precisely.
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Further research about genetic background is needed to figure out the pathology of NAFLD and establish

therapeutic strategy. There is no established pharmacological therapy of NAFLD. The glucagonlike peptide

1 receptor agonists (GLP-1A), one of the anti-diabetes drugs, is expected to be a new treatment of NAFLD.

Several large-scale clinical trials of NAFLD treatment are proceeding.
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TV a—VEIRDEEE R (NAFLD) (& £
FyR) w7y Fu—ADFKTHOEIA L &
N TW%. NAFLD (2~ DRI kA D A % 72
DBHIET NV T — VIR (NAFL) & 38 - %
iE, BRAEIL &2 AR IFARZS < R s ~ o R %
E72FTWREE O B % IET v 3 — VIR BE I %%
(NASH) k2Kl & 55%, NAFL”*5 NASH
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Hah7@EfzT 4% (Single nucleotide poly-
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5. F-MEWEEOTRTHONAFLD (2H#EET 5
DI TlE7% {, NAFLD ® 7% TNASH®D 50 %
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20034E12 e b/ AEHENC & 5 DNA O 4xHidk
FCHVENT A5 T L, % < OB DOFENE R #EE1Z
ME T 5 E I TFOENEFINTVS.
NAFLD B E (5 DERFICH 7/ AT A4 PR
f# 1 ( Genome-wide association study
(GWAS)) HwbHhTE7Z. GWASEIEH 5
PLORESINTLEBOBIRTFLEOEE %,
BT L MR IS B CREMICIER L, BA
MEER L AL RO FETH L. 20
FRIRBIEZ 2T T AR 5 &%
T 2 BIEFLZMOMITICOHONS.
GWAS i “hypothesisfree method” & H Wb
X INFTHE SN TV ARVEETOH
GaMTIepnTE k4, Mlishzdx
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1t & Patatin-like phospholipase domain-contain-
ing 3 (PNPLA3) #{zT%7T (rs738409 : C>
G) L MBELTWwEZEERLEZY. 0%
EINA TR A 22 Al L RBIRIZ G & LCirh
N72GWASD % { I2B W T, PNPLA3IIITIRI
1, W#HEL, NAFLD [2&F 53 5ifa 2Rl L
L CHERBREINTE . HRAZRSRE LTiThH
N7ZGWASIZ I FT28HiiE SN T 597,
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{ZFZ BIHNAFLD B R T4 & L TR S
nTwns?,

PNPLA3 &£ NAFLD

2008 4 O i 5 Lok PNPLA3 = 1 £ Ak
NAFLD B8 (E O Tk b v a LT
FTHOLELTHIIPHITSNTE&/. PNPLA3
EinT-A53 — F3 4 adiponutrin 3 ¥ & HEE T
FRICHEBIAL . BFIEN TR & B 2800
DEZNEIH OB RAES 5. 1481 D PNPLA3
EIRBETE IS B CTHRERRRE, V) Y IRE, retinyl-
esters DY) ETY VI o Tw5, [148M %
BT ORGP T T 5720, RED
VETY YT BT AT IO 42035, %
7z, 1148M % ¥4 4K 1% ubiquitin-proteasome X°
autophagy |2 X %50 % i, L8O co-factor
(' l-acylglycerol-3-phosphate O-acyltransferase)
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KBEL TV % 23R T d B 2T O AR,
BRI OBRE, THADEEBIZOWTOME
WLETH 5.

PNPLA3 L5 0) NAFLD B EE&EGF &
Ths DALY

GWAS % & 7: 2 TOME T, PNPLA3
BETZ R DA b O BE TS NAFLD 5 5
BT & LTHEBINTW .

TM6SF2 3 Hig 2 © O RRE 572 B b % #fn
FTHY, TOB/ETEH (rs58542926: C >
T) ASNAFLD/NASH O %&0E, bt 2B b
LA EMHEEIN, LorLINEFTHARAZ
g & L7 Mt Cld TM6SF2 & NAFLD OJiHED
MEEHEshTcnin, ZhidBzs <,
TM6SF2 E167TKZE R DRNE D HARN T
THHILDEHRDO—DOTHALLEEZEZLNS.
TM6SF2 T 7 L VIl A & @ very low density
lipoprotein (VLDL) @4z #ill3 %. E167K
2 SR BRI A & apolipoproteinB100 ~ @ 45
RFEREDIR T 2 X 72 L, MMz o iR O
58 & 1 o lipoprotein DI F 2 4 U 5. 20
R EI6TK O FIENAFLD O ) & 7 135 F
HHMEA XY SO X7 13K40%1K T 5 %
twbhiTnwa W, —FCT7 LIV TIZVLDL D5
WA AT 2 72O RN ORRIFLIZER ST 2 b D
D, FERFEDORKNE 2 25.

HSD17B13 31k RV E ¥ ORI b % (5
FHED—>TH 5. BRI DS GWAS
Lo THIEEN, /1 F =T LLVOREHITLE
T RE R T OB EN D W A sz,
HSD17B13 % PNPLA3 [R] B 45 5% 1 7 Ji 15 % B
WERTHAH. K7IZZFDONAFLD 13§ 5 FREEIC
WERIBIIDE A% 25, splice variant 12 X >
THEEAME T 3 5 L IFIRLIZEAL T 5 4%, 18
PEIRE, FFRHEILI ) L CII PR ERICE 3 5
ZEVDbhroTVAD,

NS OMIET%RNE NAFLD O5E, RIS
WET 505, WREERNDH Y PNPLA3 b HOHL
—EEFTRZOTFUREIETH TRV, Ihb
DOBIZF LTI O BN BIRIZ v 2 & A%
REINTBY, HEROBBRTLZIMEMAL DY
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AL 2 513 PNPLA3 % Wa 2, TM6SF2,
HSDI7BI3 #flAEhbETAAT ) ¥ 752
& CRAMLE B, R, FFRECESL Y A
JEFMTELEMESINTVE Y, KAk
PNPLA3 L FA#. D& 5 HSD17B13 % flA &bt
T2fRMT % 4772 > 72, Stage3 LI_E OREMEAL 1 251
ZFill$5ET, HSDI7BI3 A ¥V ¥ — KR EHET
1%, PNPLA3 GG & CC/CGOMICHE R AT %
$, ZAERMN T PNPLA3 GG I3 AiHEAL I
Bl PlT2EE2ATELCIMBIEN%
holzW. ZDIZ EH 5 HSDITBI3IZE R D
% &, PNPLA3 GG DMHMALIER~D A ¥ 237
FREIT A EEZ LN S,

NAFLD (CX3 9 % EY) /R R

NAFLD (2 B\ CTH-#ME LI PR 2 BlE T % H
BRNTTH 5. KEONAFLD B#FIZBIF 5K
HEPHATICL S L, BRI OLME A X b,
B, HHZEOTH 72, S HICFHRIC
HHTHHEF L LT AER L SN
7219, ARIBTIZ 1398 NDFAEMTH M S Iz
NAFLD B#EIIBIT 2 FHRATITB VT, s
LORREE IR BRI A X2 b (I8, S
R, HAS) CH5T 5205, FHRIIEES L
BWEOWMENLZINTVWSE Y., ZOHHE L
THIMIIERTOLIME A XY M2 nwZ &R,
LRV EDPEZOLNL. WTNIILT
b NAFLD D iE# 12 B\ TlIFBHE L ot A3 H
e Ehs.

NAFLD (395 P21 20 B W 2 15 i & L 7o
ThY), TOMKFRBIIZEICDIE. 207
DOiffi— L7 G EFEHFLEOATH ), H
WL ORBEIITERE L T b, YR T,
BV R0 i R S8 % A5 F 3 %5 NAFLD 12 BT %
LOMPEHEINT WS,

BERIEAPENASHICB T 5 75 R E 05 &
L7297 ¥ ¥ 2MEBGERBRICB VT, ¥F 7Y ¥
VIR & R A BN S8 7.
Sodium glucose cotransporter 2 (SGLT2) 274k
VTR (S AEAE LR A 5 OHE O TR B
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HLTwb. SGLTZRHEHRIZ Z off) & % FE 3
52 8T, A YA VIFRAEMITHE 2 BRI HE
M3 %, SGLTZ HESR IS 0w X RIS
B TR s 2 R R IR 0 AR R A%
HENTEBY, NAFLD/NASHZ BT A K54
YTOHHBENT WS, S5 EBIT O
LB R ORI F /2N 5. T 72 SGLT2
AL D REER S E SN TB ) 250
KPR X WFZETIL DM A XY b Y 22
ZETIELZEV)HEPHRNTWVS.
NAFLD (28T b EEZLME A X M FRio
ERCTHEELBIETHHLFER 5.

427 VF PIEEWEIERI NG 555w S
nNTA YR Yo ERHESE 5. Glucagon-
like peptide-l1 (GLP-1) ¥4 ¥ 27 L F v O —Fff
Th ) LEHMLE EE) 2 I L, & odEiE
LW%#%% GLP-1 2 AR 3 (S AT
2 & B RERAR TN X Y RENZ BV TIE
Wb B 215 CTw A, LEAN-study Tl
NASH (2 %4 5 liraglutide O {&HRH % HLR% T HL

EOTHE L Tw5., liraglutide %5 X 7z
BECl, ML DSTEAL L 7281605 B IE
’CZP) ) 39% CTNASH O EN R 5172, GLP-

ZARIEBYSE & SGLT2 FESE & M Af IO e
4«/FW%%%#méﬂTmé.Gwdﬁa
PRAEE)EE O JFHERESGHE R R DR A%, S Ak
MBI EDLDOTH L0, MHHTLICEREER S
ZPEEPTIE R, HEHETHL L) T2

Uy M d DRI Rk o T v T Y A9
& V) SGLT2 BLEF I3 2 W ARINHIR R 2D %
T2OFER R E LTRSS,

NAFLD/NASH (ZX$ 9 2 #i# G EORHE
NAFLD/NASH (%3 % [ R F2 13 BLAE 26 $

TP TH B, IS ORETIEIFRMEL DT
#, b L IFELZ DR WNASH O E ) =

YEFRAVPELTHREEINTVS., MHEn
% D1x% L BIFHAHEIL stage2 DL . NASH T3
D —HTRIIHEEZHGE L2 DbH L. C
N F TIZ® Elafibranor (WL F 32— A3l
HFIGEHALZ A4k (PPAR) «/0 7 T=A b),
Selonsertib ( apoptosis signaling kinase 1) ,
Cenicriviroc (C-C# EH A ¥ ZHAR 21 /5 HIHE
Pids), L EWEIHABRE CHALZD DD T4
&fﬂ%?ﬁ‘ﬁ SNTHETIEE o T, BE
5 3HRERDOBERE 12 % DI, Obeticholic acid
(FXR7 I=2Z b), Resmetirom (THR-f7 3=
Z F), Aramchol (SCD1FHZEH]), Semaglutide
(GLP-1 %487 T=A ), Lanifibranor (PPAR
a/6/yTI=ZAL) HRETHA. (KM2)
Obeticholic acid i% 2019412 —JEHFE SN T
WA, IR LS AR S 7 BB iﬁﬁ%ﬂ
THEY, FRTEENHERINIIZOKRE
oz, HATS Semaglutide DG ERAHEFT tP
THDEREIEND . M D F 2R L
BHEATWDLNA ¥ 7 LT 3K & AbH % A4

Agent Target Trial
aramchol SCD1 inhibitor ARMOR, F2-3
resmetirom THR B agonist MAESTRO-NASH, F2-3

obeticholic acid FXR agonist

belapectin

lanifebranor

semaglutide GLP1-RA

Galectin-3 inhibitor

PPARa/ & /y agonist

REGENERATE, F1-3

NAVIGATE, F4

NATiV3, F2-3

ESSENCE F1-3

2 BIEHEST o NAFLD 253 % 45 3HHE R
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