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Rg!es of macrophage proliferation in the progression of nonalcoholic fatty liver
isease.
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To verify the direct evidence of involvement of local macrophage
proliferation for Nonalcoholic fatty liver disease (NAFLD) and total glucose tolerance we have
generated transgenic mice whose macrophage proliferation is specifically suppressed by inducing the
expression of p27kip (mac-p27Tg). The High-Fat Diet-fed mac-p27Tg showed improved insulin
sensitivity compared with the controls. The triglyceride content in the liver was significantly
decreased in mac-p27Tg mice. Hepatic steatosis was formed less by macrophage growth inhibition.
The inhibition of local macrophage growth resulted in the marked suppression of obesity-associated
liver insulin resistance by ameliorating excess inflammatory responses in these tissues. These
results sug?ested that the local macrophage proliferation could be one of the major
pathophysiological features in the dietary-induced insulin resistance, and possibly be one of the
therapeutic targets for chronic inflammation diseases.

NASH/NAFLD



nonalcoholic fatty liver disease; NAFLD

NAFLD
20 40% NAFLD
NAFLD 10 20% HCC
NASH NASH HCC
NAFLD
NAFLD 20
40% NAFLD NAFLD 10 20%
HCC NASH NASH HCC
1) NASH
NASH Kupffer NASH
Am J Physiol Gastrointest Liver Physiol.302:G1310-21,2012 NASH
2)
/ pAL p27kip
ob/ob
NASH NASH
NAFLD
nonalcoholic steatohepatitis; NASH
NASH
NASH
NASH
400 z 120 -
110
) _300 S 100
p27kip %zoo § :g
. § ) §°. 70 -
(mac-p27TQ) 10 Wild type 100 g o - —wr
WT ) mac-p27Tg (Tg ) 0 50 ‘ e
10 15 0 30 60 90 120 0 30 60 9 120
ipGTT 18 ipITT fime mi) tmelmin)
20
1
ipGTT WT Tg 60 90 120
15 30 iplTT WT Tg
60 90 120 1
WT Tg
Tg Tg
WT Tg Crown-like
structure Tg WT
Tg Tg Tg



NAFLD/NASH

WT (Normal diet) Hepatic Fibrosis
« *
NAFLD/NASH J
TG content (Fastin,
NAFLD/NASH me/e ( g) 5 Wi(chow) WT(HFD) Tg(HFD)
150 TG (HFD for10 weeks) peoos
* "
100
50
0
WT Tg
2
5

Ono K, IgataM, Kondo T, Kitano S, Takaki Y, Hanatani S, Sakaguchi M, Goto R, Senokuchi T,
Kawashima J, Furukawa N, Motoshima H, Araki E: Identification of microRNA that represses
IRS-1 expression in liver. PLoS One 13:€0191553, 2018.

Yamada S, Senokuchi T, Matsumura T, Morita Y, Ishii N, Fukuda K, Murakami S, Nishida S,
Kawasaki S, Motoshima H, Furukawa N, Komohara Y, Fujiwara Y, Koga T, Yamagata K, Takeya

M, Araki E: Inhibition of local macrophage growth ameliorates focal inflammation and
suppresses atherosclerosis. Arterioscler Thromb Vasc Biol 38(5):994-1006, 2018.

Sakakida K, Wei FY, Senokuchi T, Shimoda S, Kakuma T, Araki E, Tomizawa K: The eperisone
for diabetes with inpaired tRNA(EDIT) study group: Study desirn of a phase Il clinical trial to
assess the efficacy and safety of eperisone in Japanese type 2 diabetes patients with risk and
non-risk alleles of CDKAL1. Acta Med Okayama 72(4):423-426, 2018.

Hanatani S, Motoshima H, Takaki Y, Kawasaki S, IgataM, Matsumura T, Kondo T, Senokuchi
T, Ishii N, Kawashima J, Kukidome D, Shimoda S, Nishikawa T, Araki E. Acetate dters
expression of genes involved in beige adipogenesis in 3T3-L1 cells and obese KK-Ay mice. J
Clin Biochem Nutr 59(3):207-214, 2016.

Sada K, Nishikawa T, Kukidome D, Yoshinaga T, Kagjihara N, Sonoda K, Senokuchi T,
Motoshima H, Matsumura T, Araki E: Hyperglycemia induces cellular hypoxia through
production of mitochondrial ROS followed by suppression of aquaporin-1. PLOS One
11(7):e0158619, 2016.

29
Matsumura T, Murakami-Nishida S, Senokuchi T, Ishii N, Nishida S, Kondo T, Motoshima H,

Araki E. Empagliflozin suppresses atherosclerotic lesion formation in apolipoprotein E deficient
mice by inhibiting macrophage activation. 54th EASD Annual Meeting, 2018/10/1-2018/10/5,
Messe Berlin, Berlin, Germany, Oral.

Murakami S, Matsumura T, Senokuchi T, Ishii N, Fukuda K, Nishida S, Kondo T, Araki E:

Empagliflozin, a sodium-glucose cotransporter 2 inhibitor, suppresses the progression of

atherosclerosis in diabetic apoE-deficient mice. The 77th ADA scientific meeting,
2017/6/9-2017/6/13, San Diego Convention Center, San Diego, CA, USA, Ora
Matsumura T, Murakami S, Senokuchi T, Ishii N, Fukuda K, Nishida S, Araki E: Empagliflozin, a

sodium-glucose cotransporter 2 inhibitor, suppresses the progression of atherosclerosisin diabetic



apoE-deficient mice. 81 . 2017/3/17-2017/3/19, , English
session oral

Murakami S, Matsumura T, Senokuchi T, Ishii N, Fukuda K, Yamada S, Morita Y, Nishida S,
Sato M, Motoshima H, Kondo T, Araki E: Empagliflozin, a sodium-glucose cotransporter 2

inhibitor, suppresses the progression of atherosclerosis in diabetic apoE-deficient mice. The 8th
AASD Scientific Meeting, 2016/10/27-2016/10/29, Taipei International Convention Center, Taipel,

Taiwan, Poster

50 . 2018/7/12-7/13, ,
56 . 2018/10/13-10/14, ,
apoE
33
. 2018/10/19-10/20, ,
33
. 2018/10/19-10/20, ,
61 . 2018/5/24-26, ,
SGLT2
61 . 2018/5/24-2018/5/286,
50
. 2018/7/12-13,
50
2018/7/12-7/13,
5
. 2018/7/21,
68 . 2018/9/1-9/2,
: linagliptin . 56
. 2018/10/13-10/14,
67

2017/9/2-2017/9/3,



21

22

23

24

25

26

27

28

29

y il ] ] - SGLT'2

32 .
2017/10/27-2017/10/29, ,
60 . 2017/5/18-2017/5/20, ,
IRS-1
microRNA . 60 . 2017/5/18-2017/5/20, ,
49 . 2017/7/6-2017/7/7, ,
67 , 2017/9/2-2017/9/3, , (
)
: miR-222 IRS-1
55 . 2017/10/13-2017/10/14, ,
55
2017/10/13-2017/10/14, ,
) ) ) ) : apoE
31
, 2016/10/7-2016/10/8, ,
AGEs . 112 , 2016/4/15-2016/4/17, ,
) : 8poE
59
, 2016/5/19-2016/5/21, ,
, : . 54
, 2016/10/14-2016/10/15, ,
o, : NASH

2016/10/14-2016/10/15, ,




http://ww2.kuh.kumamoto-u.ac. jp/met/

¢y

MATSUMURA, takeshi

8 20398192

@

apoE
, 2016/10/14-2016/10/15,



