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Continuous hepatocyte apoptosis induces HCC in the liver

Hikita, Hayato
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Activation of the mitochondrial pathway of apoptosis increased oxidative stress
in hepatocytes and tBid released ROS from mitochondria. Hepatocyte-specific Bcl-xL or Mcl-1 KO mice
coursed continuous hepatocyte apoptosis with increase of reciprocal regeneration, fibrosis, inflammation
cytokines and oxidative stress. They also developed liver tumorgenesis. Bak, Bax or Bid deficiency
attenuated hepatocytes apoptosis, oxidative stress and tumorigenesis rate in Mcl-1KO mice. An antioxidant
did not affect the levels of hepatocyte apoptosis, reciprocal regeneration, fibrosis and inflammation
cytokines but attenuated oxidative stress and decreased incidence rates of HCC. These results indicated
that continuous hepatocyte apoptosis induced accumulation of oxidative stress in their liver which
resulted in liver carcinogenesis. This study supports a concept that antioxidant therapy may be useful
for suppressing liver carcinogenesis in patients with chronic liver disease.



3 5
C

B

DNA
Weber A, et al. Hepatology 2010
Bcl-xL Mcl-1
Alb-Cre Bcl-xL f1/f1 Alb-Cre Mcl-1

fl/fl

Hikita H, et al.
Hepatology 2009 Dec, Hikita H, et al.
Hepatology 2009 Oct

[1]
Bel-xL
Alb-Cre Bcl-xL f1/fl
Mcl-1
Alb-Cre Mcl-1 fl1/fl
HO-1  NQO1 8-0HdG

[2]

Mcl-1

Bid Bak
Bax

Hikita H, et al. Hepatology
2009 Oct, Hikita H, et al. Hepatology

2009 Dec Bid Bak Bax
Mcl-1
Mcl-1
Mcl-1
N

NAC

[31]
Bcl-xL

HikitaH, et al. Hepatology 2010

Reactive Oxygen
Species (ROS)

ROS
tBID ROS
[1]
Bcl-xL
Mcl-1
TNF-a MCP-1
1.5
88 100
HO-1
NQO1 8-OhdG
HiSeq
Virmid
1 54-101 1
17.8
C A/IG



[2]

Mcl-1
Bak
TNF-a MCP-1
1
8-0HdG
1 64
(14/22) 0 (0/7)
Bax  Bid
Mcl-1
NAC
NAC
Mcl-1 1
64% NAC
Mcl-1
8-OHdG
1 35%
[3]
Bcl-xL
ROS
tBid cytocrome c
ROS
Bak/Bax
cytocrome ¢ ROS
Bak/Bax
ROS
ROS

2

[1] Hikita H, Kodama T, Shimizu S, Li W,
Shigekawa M, Tanaka S, Hosui A, Miyagi T,
Tatsumi T, Kanto T, Hiramatsu N, Morii E,
Hayashi N, Takehara T. (2012) Bak
deficiency inhibits liver carcinogenesis:
a causal link between apoptosis and
carcinogenesis. J Hepatol. 57: 92-100.
[2] Kodama T, Hikita H, Kawaguchi T, Saito
Y, Tanaka S, Shigekawa M, Shimizu S, Li W,
Miyagi T, Kanto T, Hiramatsu N, Tatsumi T,
Takehara T. (2013) The Bcl-2 homology 3
(BH3)-only proteins Bim and Bid are
functionally active and restrained by
anti-apoptotic B-cell CLL/lymphoma 2
(Bcl-2) family proteins in healthy liver.
J. Biol. Chem. 288: 30009-30018.

15
[1] Hayato Hikita, Satoshi Tanaka,
Yoshinobu Saito, Tsukasa Kawaguchi,
Satoshi  Shimizu, Minoru Shigekawa,

Takahiro Kodama, Wei Li, Ryotaro Sakamori,
Takuya Miyagi, Tatsuya Kanto, Naoki
Hiramatsu, Tomohide Tatsumi, Tetsuo
Takehara. (2013) The 2nd JSGE
International Topic Conference.
Antioxidant has a therapeutic potential
for HCC driven by chronic liver injury.
Kagoshima, Japan, Mar, 22 - 23. (oral
presentation)

[2] Hayato Hikita, Takahiro Kodama,
Satoshi Tanaka, Yoshinobu Saito, Satoshi
Shimizu, Minoru Shigekawa, Wei Li, Takuya
Miyagi, Tatsuya Kanto, Naoki Hiramatsu,
Tomohide Tatsumi,Tetsuo Takehara. (2012)
Oxidative stresses play a major role in
cancer development 1in apoptosis-prone
liver. The 63rd Annual Meeting of the
American Association for the study of
Liver Disease. Boston, USA, November 8 -
12. (oral presentation)

[3] . ,

. (2012)

; 54 . ,
10 10- 12
[4] Hayato Hikita, Takahiro Kodama,
Satoshi Tanaka, Yoshinobu Saito, Satoshi
Shimizu, Minoru Shigekawa, Wei Li, Takuya
Miyagi, Tatsuya Kanto, Naoki Hiramatsu,
Tomohide Tatsumi,Tetsuo Takehara. (2012)
Oxidative stresses play a major role in
cancer development 1in apoptosis-prone
liver. 71 . ,
9 19-21




[5] , . ) ,

. (2012)
47
,6 7-8

[6] ., , . (2012)

. 98
. , 4 19 -21

[7]1 Hayato Hikita, Tomohide Tatsumi,
Yoshinobu Saito, Satoshi Tanaka, Satoshi
Shimizu, Wei Li, Ryotaro Sakamori, Takuya
Miyagi, Naoki Hiramatsu, Tetsuo Takehara.
(2013) The 64th Annual Meeting of the
American Association for the study of
Liver Disease. Oxidative stress induced
by continuous hepatocyte apoptosis drives
liver carcinogenesis independently of
regeneration and DNA methylation status.
Washington, USA, Novemver, 2 - 5.

[8] Hayato Hikita, Yoshinobu Saito,
Satoshi  Tanaka, Kawaguchi  Tsukawa,

Satoshi Shimizu, Takahiro Kodama, Ryotaro
Sakamori, Takuya Miyagi, Tomohide Tatsumi
and Tetsuo Takehara (2013) The rheostat
regulating hepatocyte apoptosis by
BH3-only proteins in developing and adult
liver. The 20th Annual Meeting of the
Japanese Society for the Reserch of
Hepatic Cells. Osaka, Japan, September 26
- 27.
[91] Hayato Hikita, Tomohide Tatsumi,
Tasuku Nakabori, Yoshinobu Saito, Tsukasa
Kawaguchi, Satoshi Tanaka, Satoshi
Shimizu, Ryotaro Sakamori, Takuya Miyagi,
Tetsuo Takehara. (2013) Continuous
apoptosis in hepatocytes induces
oxidative stress and leads to liver
carcinogenesis. The 17th International
Symposium on Cell of the Hepatic Sinusoid.
Osaka, Japan, September 23 - 25.
[10] Hayato Hikita, Tomohide Tatsumi,
Yoshinobu Saito, Satoshi Shimizu, Minoru
Shigekawa, Yoshito Hayashi, Ryotaro
Sakamori, Takuya Miyagi, Masahiko Tsujii,
Tetsuo Takehara  (2013)  Continuous
apoptosis in hepatocytes induces liver
tumors with DNA hypermethylation but not
p53 or beta-catenin mutation.

2013 10 3-5

[11]

(2013)

[12]

(2013)
17
10 9-10

[13] (2014)

50 5

29-30
[14] Hayato Hikita, Tomohide Tatsumi,
Yoshinobu Saito, Satoshi Tanaka, Minoru
Shigekawa, Yoshito Hayashi, Ryotaro
Sakamori, Takuya Miyagi, Tetsuo Takehara.
Activation of mitochondrial apoptotic
pathway increases oxidative stress in
hepatocytes leading to liver
carcinogenesis 73

2014 9  25-27
[15] Hayato Hikita, Tomohide Tatsumi,
Yoshinobu Saito, Satoshi Tanaka, Ryotaro
Sakamori, Takuya Miyagi, Naoki Hiramatsu,
Tetsuo Takehara. Activation of
mitochondrial pathway of apoptosis in
hepatocytes increases oxidative stress in
hepatocytes leading to liver
tumorigenesis. The 65th Annual Meeting of
the American Association for the study of
Liver Disease, Boston USA. 11 7-11

4
[1] , - (2012)
, b4: 734-738.
[2] . (2014)
. Annual Review 2014.
, 179-186.
[3] , .
. (2015)
(174-176)
[4] , .
. (2015)
(193-197)
o 0
o 0

http://www._med.osaka-u.ac. jp/pub/gh/res
earch_a.html

@
Hayato Hikita

20623044

@



Tatsumi Tomohide

20397699



