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The mechanism of liver carcinogenesis in NASH from the view point of organ
crosstalk using tissue specific conditional rescue mice
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We generated p62 and Nrf2 double knockout (DKO) mice and demonstrated that
these mice developed to NASH. And, we found that DKO mice developed severe fibrosis and liver cancer
induced by high fat diet. To elucidate the mechanism of liver carcinogenesis in organ crosstalk, we
generated tissue specific conditional p62 rescue mice. The rescue of hepatocytes p62 suppressed the
development of NASH and reduced the prevalence of liver cancer from 39% to 14%.To evaluate the role
of p62 in human NASH and liver cancer, clinical specimens collected by surgery were analyzed by p62
immunohistochemistry. The intensity and lorcalization of p62 associated with hepatic inflammation
and fibrosis in non-tumor area, however, did not associate with differentiation and size of liver
cancers. p62 in hepatocytes played a protective role against the development of steatohepatitis and
liver cancer. Activation of p62 could be a promising target for the prevention and treatment of NASH
and liver cancer.
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(1) ARF DK 1000 J7 NITIET L 2 — LR APERFZE B (Nonalcoholic fatty liver disease; NAFLD)

RSN DRI 2 £F 5 1B MEETTHED TR F MR L T 5. NAFLD O 10-20%(LfATEZS, HT

e ~HEAT B EIEHIPE BT d 5 Nonalcoholic steatohepatitis (NASH) 7235 41, MR 72 EHRE

ANUETH 5.

(2) HAMMENBNIIT 2 SER 1T RIE, ARHE(L 2 k3 NASH ~OEREF 1T+ 2B 503272 > T

72U TR A~ORERGILAE, RNz, MR RS, NIBIENI 6 ORIES 7,

(LA N LR EIF ORI 6T 28 DLk R 7238595 “Multiple parallel hits hypothesis”

DEEE SN KFFS N TV 5 (Tilg H, et al. Hepatology, 2010) .

(3) Foex ERLL 7-“p62 3 L N Nrf2 i {n 1 —H /KL (double knockout; DKO) ~ o R” (FFiTFE

6020791 %) (@ E OB K 2 M & EAMEIETIIT S NASH J6 L O 2 HRFIET 5

bt MEIEICHELIT 28 LW NASH E7 /L CTh D, 2D DKO ~ 7 A 1% 30 HER LA O HAFE IS

NASH % fIZ HRZEAE L, 50 MmO s o 12%12 S o (LT 2 6 0F 5. DKO <

7 A1, Op62 KKIZ K 21 B ACTE A G P 3 52 0 2 5 5 LIBE N LPS PEAZIINS 5,

ONrf2 RKIZ X DIE /N Y T HERE R E A~ LPS A& B S 5, @REIC X 2 WIigHE

BEDRIENRIEMED A NI A VREEAZIEINEE S, @ONrf2 K512 X 0 AT Kupffer #IfLoD LPS ~

DI PEA B TUE LT RIE S E > 7 F N ZIEME T2, 221280 NASH Z3IET D
(Akiyama K, et al. Exp Anim, 2018) .

(4) DKO ~ 7 A1Z 60% i AENI £ (HFD) % 26 B &5 &, 2FNCTROITRRME A © SEE

NASH % 384 L, HITH 40%IZFE s b s . ImFEORMR S — 7 = —Ic K D5

J LM T, p53-Rb, WNT-B catenin, PI3K-mTOR 4% pathway (21 2. Keap1-Nrf2 pathway o j&

B FEFRBPED SN T &M S, Nrf2 OFEREFEE OITRIE~DR G-3RI 1% (Totoki Y,

et al. Nature genetics, 2014). —J7, p62 A3 lAENZBE 59 5% RT autophagy (B EAEH) 23

DOEITITHEST H Z &L LA S (Umemura A, et al. Cancer Cell, 2016), p62 35 X OF Nrf2 23

NASH DT H K ONFERIEIC B 53 2 ATREME S R S b .
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(1) DKO v 7 2 &~_—21Z, HERiMIAE, HFHEREIZ O A p62 2 8 H 3 2 AARAI A A LAY p62 L A

Fa—vURAEERL, ZNOLOKLAF2—3 TR ERGREY T AL BEIRE, SIELE

B G512 X D IFFFRRAREEIR BB I I W TR BB Db & 1T 38 8 D BEE % LLi AT L, idamd i o 1

SIS PRI O PRI I T D AMAER B O Nrf2 35 KOV p62 O&EI 2 50023 5.

(2) ABLFATIC L - TUNEE 72 NASH AP ERRAE AR 2 VT, p62 DSkl IfitT 217

VY, QESREECRE L, MRS AVRA - MR, EICBEE® R, MiERAERER) Lol

FRYEZ AT U, BERIRAD 720570 © NASH P IZH 1T 5 Nrf2 35 O p62 DEI 2 g4 % .
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~ U ATHERFAEMBEEYE R o2 —I2 T, EiR 23C, 12 KL oKL 20,
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(2) FHERROELEAIETM « FFREARIZ DV T HE Ye(ads X O° Sirius red Y247V, EIATERF 28
DORsWL, RIE, k(L% steatosis activity fibrosis (SAF) score (Z & > TaFAf L 7-.

(3) IMRAALFMIRRFT : AST, ALT, triglyceride (TG), low density lipoprotein-cholesterol (LDL-Cho) ,
high density lipoprotein (HDL)-Cho, non-esterified fatty acid (NEFA) ZH|E L7=. &I AV =
ZVEEREA~ZFE LT,

(4) WIBNENGAERR DI BT RO REAM - PIBAEIAEARIZ DT HE Yot 2170, WIEIEN D RIEIZ &
> TSNS crown like structure Z 2FAl L 7-.
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tablel W2,
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Table | #ISHEMIDEESBEIOEFER
NASHRTE: (groupl)  CRURFUIATEE (groupl) ABREEATEZIE (group3) P - value

(n=350) (n=49) (n=48) 1wvs.2 1vs. 3
Age (years) 705 + 100 695 + 1.7 645 + 130 0.876 0.014
Sex, males/females (n) 40/10 39/10 32116 0.221
BMI 250 + 44 219 + 26 24 + 37 <0.001 0.001
Life style-related diseases
Hypertention (%) 440 330 23.0 <0.001
Diabetes mellitus (%) 457 309 233 0.002
Dislipidemia (%) 492 18.6 322 0.001
Hepatic abnormalities
PLT.UL 178 £ 52 137 + 352 199 * <0.001 0.096
PT.% 861 + 13.0 825 + 157 958 + 6 0325 <0001
AST, UL 436 + 301 464 * 381 301 + 135 0.877 0.061
ALT, UL 582 + 912 45 + 484 264 * 176 0.506 0.029
ALP, UL 3108 £ 1482 3002 £ 1118 3230 % 1634 0.927 0.907
y-GT, UL 950 + 805 628 + 620 955 + 1158 0.169 1.000
Fib-4 index 46 £ 31 81 £ 75 25 = L 0.001 0.079
ICG13,% 124 £ 835 147 + 77 106 * 106 0.251 0.448
Glucose and lipid profiles
FPG, mg/'dl 1356 = 3571 1311 * 648 1083 + 233 0.918 0.033
HbAle, % 66 + 10 62 * 11 60 + L 0.105 0.020
HDL-C, mg/dl 501 + 138 531 = 157 609 + 147 0.672 0.004
LDL-C, mg/dl 1019 £ 2635 963 £ 262 1242 + 385 0.729 0.005
TG, mg/dl 1391 + 808 102.1 * 470 1313 + 654 0.034 0.852
Tumor marker
AFP, mg/dl 17604 + 85793 1783.6 * 84337 41 = 1.000 0.857
PIVKA II, mg/dl 43248 * 148828 37325 £ 117954 24 0.909 0.634
CEA, mg/dl 27 £ 15 3.7 £ 32 171 % 1309 0.999 0.101
CA19-9, mg/dl 190 £ 118 332 + 297 1051 + 2758 0.971 0.216
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