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New analytical technology in the field of pathology clarified effectiveness of
Kampo formula
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The number of patients with metabolic syndrome (MetS) and its liver phenotype,
non-alcoholic steatohepatitis (NASH) were rapidly increased in all over the world, however no heroic drug
was established. We noted to Kampo formula, medicinal herb and natural products to cure of MetS and/or
NASH. We firstly established new animal models of MetS/NASH which is mimic to human disease process and
pathology. For the analysis of effectiveness and function, we induced imaging mass spectrometry which is
a new analytical technology of pathology. We examined several Kampo formula and so on, and succeeded to
make clarify the effectiveness of Keishi-bukuryo-gan, Boi-ohgi-to, red yeast rice, spirulina, dail
coffee intake against MetS/NASH. We also highlighted their ingredients, phycocyanin and GABA, whic
ihoweq unique physiological function. Activation of macrophages is one of a key events to exert their

unction.

NASH



Non-alcoholic fatty liver disease:
NAFLD
MetS/NASH
MetS
14-21 NAFLD 15
Non-alcoholic
steatohepatitis: NASH NASH HE
20% 10
NAFLD/NASH 21
NAFLD/NASH
MetS/NASH
MetS  NASH
NASH
total output in
vivo
MS
MS




Nano-Particle

Assisted Laser Desorption/lonization

(Nano-PALDI )

MetS/NASH

(1) MetS TSOD
NASH
10

TSODY ) R (J) DTl D%

lor A |

O BD R
AR

O HEEEI
BUEE ¢ e

' TSODR I R(P) [F AR vHL U FA—L~NASHIZHE R Y S
BAREET )L THS (Lab Invest. 2013 Feb;93(2):230-41.)

DIAR

DIAR-MSG
NASH

10

/R AZR-NASHET LI R
DIAR-MSG (monosodium glutamate) mice Pl

Macrovesicular steatosis in Zone 3

Lobular inflammation with neutrophils (=)
i ion with i ia(=)
Scattered Mallory-Denk body (p62-positive)

DIAR

DIAR-nSTZ
NASH

~IRAEH RELT-Z ERPERT S ~
DIAR-STZR I R

> £S5 Eﬁﬁ:ﬂz‘&&'ﬁii
RH . 12806 L THERBORE

=1
s8EN 1088 1288
s —— A

[FFRRRAE OO BPE B2 M AN = X LR IS BABBET LI IR
Hepatol Int 2014

DIARTVZRDURDNE

"

szfs

Tiiiiiiigy

an
SENIARERD

A
N
N

BEE AZR-NASHE
WM &AL AT O— L RIERSVE

e

Arn

Oosmn

Hepatology Research 2015; 45: 458-469

L, DIAR-MSGEHFCR TH T P
P RAIBDONASHE T ILIZHEEHM 2 2

(2)



/R AZR-NASHETILIYDR

DIAR-MSG (monosodium glutamate) mice FFAR
29 weeks old Imaging Mass SpectrometrylZ & %Cholesterol D fH7E

RV EEEIzDIAR-cotrol (2938) D FFAE(A,B) EDIAR-MSG (29:8) DAF
fi(CD)%, BHBFERVNT UHEIRALLTRIT

Xenobiotics

Nano-PALDEIZ & 524 0 F B DIl TO BERHT

[2-OA-methyl+Na] *
PRk D REE & B HERL
Frififas B hh HEI

(3) MetS

MetS

MetS-NASH

K GABA

MetS

MetS-NASH

MSGY I AD gk &R %
(00

MetS-NASH

$ER  (FFRE-NASH SR#EE SREHICBAL T) (114 A i)

THRE
BRRM (K E)

Caffeine-free

Coffee

89
1. Gao F, Yokoyama S, Fujimoto M,
Tsuneyama K, Saiki I, Shimada Y,

Hayakawa Y. Comparison of two Kampo
medicines in a diet-induced mouse obesity
model. Traditional & Kampo med. 2015, in
press ( )

2. Ichimura M, Hatanaka M, Tsuneyama K,
Kato S, Omagari, K. An SHR/ND mcr-cp

rat model of non-alcoholic steatohepatitis



with advanced fibrosiss induced by a
high-fat, high-cholesterol diet. J Obes
Weight Loss Ther, 2015, in press( )

3. Gao F, Yokoyama S, Fujimoto M,
Tsuneyama K, 7 . Effect
of keishibukuryogan on genetic and dietary
obesity models. Evid Based Complement
Alternat Med. 2015;2015:801291. doi:
10.1155/2015/801291. ( )

. Ichimura M, Kawase M, Masuzumi M,
Sakaki M, Nagata Y, Tanaka K, Suruga K,
Tamaru S, Kato S, Tsuneyama K, Omagari
K. High-fat and high-cholesterol diet
rapidly induces non-alcoholic
steatohepatitis with advanced fibrosis in
Sprague-Dawley rats. Hepatol Res. 2015
Apr;45(4):458-469. doi: 10.1111/hepr.12358.
( )

5. Tsuneyama K, Nishida T, Baba H, Taira
S, Fujimoto M, Nomoto K, Hayashi S,
Miwa S, Nakajima T, Sutoh M, Oda E,

Hokao R, Imura J.Neonatal monosodium

glutamate treatment causes obesity,

diabetes, and macrovesicular
steatohepatitis  with liver nodules in

DIAR mice. J Gastroenterol Hepatol. 2014

Sep;29(9):1736-1743. doi:
10.1111/jgh.12610. PubMed PMID:
24730643. ( )

6. Baba H, Tsuneyama K, Nishida T, Hatta
H, Nakajima T, Nomoto K, Hayashi S,
Miwa S, Nakanishi Y, Hokao R, Imura J.
Neonatal streptozotocin treatment causes
type 1 diabetes and subsequent
hepatocellular carcinoma in DIAR mice fed

a normal diet. Hepatol Int, 2014 8:415-424,

doi: 10.1007/s12072-014-9541-9 ( )
7. Fujimoto M, Tsuneyama K, 14
2 . A dietary restriction influences

the progression but not the initiation of

MSG-Induced nonalcoholic steatohepatitis.
J Med Food. 2014 Mar;17(3):374-383. doi:

10.1089/jmf.2012.0029. ( )
8. Kikuchi K, Tsuneyama K, 12
2 . Splenic lymph follicles generate

immunoglobulin M-producing B cells in

primary biliary cirrhosis. Hepatol Res.

2014 Oct;44(10):E253-E256. doi:
10.1111/hepr.12231. ( )
9. Tsuneyama K, 13 1

Autoimmune features in metabolic liver
disease: a single-center experience and
review of the literature. Clin Rev Allergy
Immunol. 2013 Aug;45(1):143-148. doi:
10.1007/s12016-013-8383-X. ( )

10. Ichimura M, Kato S, Tsuneyama K,

11 3 . Phycocyanin prevents
hypertension and low serum adiponectin
level in a rat model of metabolic syndrome.
Nutr Res. 2013 May;33(5):397-405. doi:
10.1016/j.nutres.2013.03.006. ( )

11. Watanabe S, Tsuneyama K.

Eicosapentaenoic acid attenuates hepatic
accumulation of cholesterol esters but

aggravates liver injury and inflammation

in mice fed a cholate-supplemented
high-fat diet. J Toxicol Sci.
2013;38(3):379-390. ( )

12. Fujisaka S, Usui I, lkutani M,
Aminuddin A, Takikawa A, Tsuneyama K,

11 6 . Adipose tissue
hypoxia induces inflammatory M1 polarity
of macrophages in an HIF-la-dependent

and HIF-la-independent manner in obese

mice. Diabetologia. 2013
Jun;56(6):1403-1412. doi:
10.1007/s00125-013-2885-1. ( )
13. Fujimoto M, Tsuneyama K, 9

2 . Study of the effects of monacolin

k and other constituents of red yeast rice



on obesity, insulin-resistance,
hyperlipidemia, and nonalcoholic

steatohepatitis using a mouse model of

metabolic syndrome. Evid Based
Complement Alternat Med.
2012;2012:892697. doi:
10.1155/2012/892697. ( )

14. Nishida T, Tsuneyama K, 16

2 . Spontaneous onset of nonalcoholic
steatohepatitis and hepatocellular

carcinoma In a mouse model of metabolic

syndrome. Lab Invest. 2013
Feb;93(2):230-241. doi:
10.1038/1abinvest.2012.155. ( )

15. Nomoto K, Nishida T, Nakanishi Y,
Fujimoto M, Takasaki I, Tabuchi Y,
Tsunevama K. Deficiency in galectin-3
promotes hepatic injury in CDAA
diet-induced nonalcoholic fatty liver
disease. ScientificWorldJournal.
2012;2012:959824. doi:
10.1100/2012/959824. ( )

16. Fujimoto M, Tsuneyama K, 6

2 Spirulina improves non-alcoholic
steatohepatitis, visceral fat macrophage
aggregation, and serum leptin in a mouse
model of metabolic syndrome. Dig Liver
Dis. 2012  Sep;44(9):767-774.  doi:

10.1016/.d1d.2012.02.002. ( )

21

1. Tsuneyama K, et al. Daily moderate
coffee intake inhibits pancreatic
beta-cell damage and nonalcoholic
steatohepatitis without improving
obesity in a mouse model of spontaneous
metabolic syndrome. The 24* Conference
of the APASL. 2015.3.12-2015.3.15,
Istanbul, Turkey

2. . Nano-PALDI
Xenobiotics
J-DDW 2014,
2014.10.23-2014.10.26,
3. . MS
41 BMS

2014.7.7-2014.7.9,

¢y

@

®

TSUNEYAMA, Koichi

10293341

FUJIMOTO, Makoto

30377337

TAIRA, Shu

30416672



