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Liver regeneration using stem cells from human exfol iated deciduous
teeth (SHED) for congenital metabolic disease and coagulopathy
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sphere 3D

SHED was shown to have the character of MSC as well as HSC. SHED low expression
of HLA. SHED was successfully induced to the hepatocyte-like cell in medium. These
hepatocyte-like cells were settled to the damaged liver tissue in CCl4 induced liver
chirrhosis as well as Wilson disease. These cells could compose the sphere structure.

On the other hand, 3D liver structure was built using 3D bioprinter.

2,700,000 810,000 3,510,000

12 B
1/5
a l-antitrypsin
Wilson

5-20%

10




(1)SHED
SHED

in vitro

SHED

SHED
hepatocyte growth factor, HGF
oncostatinM
SHED
Periodic acid-Schiff (PAS)
a -fetoprotein (AFP)

RT-PCR  Western blotting
ELISA AFP VI
(FVLID)

(2)SHED
SHED HLA
flow cytometry

©)

invitro

in vitro

@
SHED
in vivo

(1) SHED

MSC SHED
SHED hepatocyte growth
factor, HGF  oncostatin M
SHED
Stepl Step4 -like
cell ( D

« 2
-like cell
sphere

« 3

' u [ v

(Iscove's ModifiediDulbecco's Medium; IMDM)

+EGF +HGF + Oncostatin M

+bFGF | +Nicotine Amide | + Dexamethasone

+ Insulin-Transferrin-Selenium (ITS);
SHED-HLCs

RT-PCR SHED-HLCs
Albumin levels (ng/mL)
SHED-HLCs 4.8t 0.085
naucumin o) [ ELISA
hTyrosine Aminotransferase (hWTAT) - &
) Urea levels (mg/dL,
hCytokeratin-18 (hCK18) - 0.47+ 0.01
NGAPDH - SHED-HLCs

BUN (mg/dL;
0.22+ 0.005



10

HE HUVEC

Day7

0.1x106/well

HUVEC
1.0x10%/well

1.5mm
2) SHED
SHED fluocytometry
HLA
« 4
1. :MSC HSC -
2.HLA

| cois | "7 cora] | ] J| ossEas || o
MSC | .| me " . o

‘I cD34 | Ccpas | T cD14 4
HsC | . i . - l ( )

SHED -like cell

(€) SHED

sphere SHED
-like cell
invitro Wilson

¢ 9
¢ 6)

sphere

21
(G 1. Matsunaga Y, Ohga S, Kinjo T, Ochiai

M, Fukumoto Y, Ito N, Doi T, Kang D,
Hara T, Neonatal asphyxia and renal
o) (e e failure as the presentation of severe
souel protein C deficiency, J Perinatol,

, 33, 2013, 239-241, DOI:

. 10.1038/jp.2012.55.

Hep:MSC:HUVEC=1x104:0.5x104:0.5x104

bioreactor

1 2. Saeki I, Tokunaga S, Matsuura T,
Hayashida M, Yanagi Y, Taguchi T, A
Sexemm formula for determining the standard

liver volume in children: a special
reference for neonates and infants,
Pediatr Transplant, , 16, 2012,




244-9, DOI:
10.1111/§.1399-3046.2011.01624.x.
Epub 2011 Dec 12
Uchiyama H,Kayashima H, Matomo
R,Shirabe K, Yoshizumi T, lkegami T,
Soejima Y, Matsuura T, Taguchi T,
Maehara Y, Relevance of HLA
compatibility in living donor liver
transplantation : the double-edged
sword associated with the patient
outcome, Clin Transplant, , 26,
2012, E522-9, DOI: 10.1111/ctr.12019.
Alatas FS, Hayashida M, Matsuura T,
Saeki 1, Yanagi Y, Taguchi T,
Intracranial hemorrhage associated
with vitamin K-deficiency bleeding in
patients with biliary atresia : focus
on long-term outcomes, J Pediatr
Gastroenterol Nutr, , 54, 2012,
52-7, DOI:
10.1097/MPG.0b013e3182421878.
Matsuura T, Kohashi K, Yanagi Y, Saeki
I, Hayashida M, Aishima S, Oda Y,
Taguchi T, A morphological study of
the removed livers from patients
receiving living donor liver
transplantation for adult biliary
atresia, Pediatr Surg Int, , 28,
2012, 1171-5, DOI:
10.1007/s00383-012-3183-6. Epub 2012
Oct 12.
Alatas FS, Masumoto K, Esumi G, Nagata
K, Taguchi T, Significance of
abnormalities in systems proximal and
distal to the obstructed site of
duodenal atresia, J Pediatr
Gastroenterol Nutr, , 54, 2012,
242-247, DOI:
10.1097/MPG.0b013e31822d0d57 .
Taguchi T, Nagata K, Kinoshita Y,
leiri S, Tajiri T, Teshiba R, Esumi G,
Karashima Y, Hoka S, Masumoto K, The
utility of muscle sparing axillar skin
crease incision for pediatric
thoracic surgery, Pediatr Surg Int,
, 28, 2012, 239-244, DOI:

10.1007/s00383-011-3013-2. Epub 2011
Oct 19.
Nishi M, Nishimura R, Suzuki N, Sawada
A, Okamura T, Fujita N, Kanai R, Yano
J, Adachi S, Yasumi T, Sato E, Yasutomo
K, Ishii E, Ohga S, Reduced-intensity
conditioning in unrelated donor cord
blood transplantation for patients
with familial hemophagocytic
lymphohistiocytosis, Am J Hematol,

, 87, 2012, 637-639, DOI:

10.

11.

12.

13.

14.

15.

10.1002/ajh.23190. Epub 2012 Apr 10.
Shiraishi A, Hoshina T, lhara K, Doi
T, Ohga S, Hara T, Acute liver failure
as the initial manifestation of Wilson
disease trigerred by human parvovirus
B19 infection, Pediatr Infect Dis J,
, 31, 2012, 103-104, DOI:
10.1097/1INF.0b013e31823662¢e€.

Kasabach-Merritt
C
, 31, 2012, 19-23
Nanishi E, Ohga S, Doi T, Ishimura M,
lhara K, Takada H, Shima M, Hara T,
Complete immunotolerance induction
after FEIBA prophylaxis in a
hemophilia A patient with hightiter
inhibitor, Haemophilia, , 18,
2012, e75-7, DOI:
10.1111/§.1365-2516.2012.02776-X.
Epub 2012 Mar 8.
Saeki 1, Matsuura T, Hayashida M,
Taguchi T, Ischemic preconditioning
and remote ischemic preconditioning
have protective effect against cold
ischemia-reperfusion injury of rat
small intestine, Pediatr Surg Int,

, 27, 2011, 857-862, DOI:
10.1007/s00383-010-2810-3. Epub 2010
Nov 28.

Hayashida M, Matsuura T, Saeki 1,
Yanagi Y, Yoshimaru K, Nishimoto Y,
Takahashi Y, Fujita K, Takada N,
Taguchi S, Uesugi T, Hirose R,
Nakamura M, Nakao M, Taguchi T,
Association of lymphocyte crossmatch
and the outcome of intestinal
transplantaion in swine, Pediatr Surg
Int, , 27, 2011, 279-281, DOI:
10.1007/s00383-010-2796-X.
Masumoto K, Nagata K, Oka Y, Kai H,
Yamaguchi S, Wada M, Kusuda T, Hara T,
Hirose S, lwasaki A, Taguchi T,
Successful treatment of an infected
wound in infants by a combination of
negative pressure wound therapy and
arginine supplementation, Nutrition,
, 27, 2011, 1141-5, DOI:
10.1016/j .nut.2011.01.006. Epub 2011
May 31.
Alatas FS, Masumoto K, Matuura T,
Hayashida M, Saeki 1, Kohashi K, Oda
Y, Taguchi T, Synchronized
expressions of hepatic stellate cells




16.

17.

18.

19.

20.

21.

and their transactivation and liver
regeneration during liver injury in an
animal model of cholestasis, J Pediatr
Surg, , 46, 2011, 2284-90, DOI:
10.1016/j . jpedsurg.2011.09.016.
Souzaki M, Kubo M, Kai M, Kameda C,
Tanaka H, Taguchi T, Tanaka M, Onishi,
Hedgehog signaling pathway mediates
the progression of non-invasive
breast cancer to invasive breast
cancer, Cancer Sci, , 10, 2011,
373-381, DOI:
10.1111/§.1349-7006.2010.01779.x.
Epub 2010 Nov 22.

Fujita K, Yamamoto H, Matsumoto T,
Hirahashi M, Gushima M, Kishimoto J,
Nishiyama K, Taguchi T, Yao T, Oda Y,
Sessile serrated adenoma with early
neoplastic progression: a
clinicopathologic and molecular study,
Am J Surg Pathol, , 35, 2011,
295-304, DOI:

10.1097/PAS .0b013e318205df36

Sozaki R, Tajiri T, Teshiba R,
Kinoshita Y, Yosue R, Kohashi K, Oda
Y, Taguchi T, Correlation between the
Number of segmental chromosome
aberrations and the age at diagnosis
of diploid neuroblastomas without
MYCN amplification, Journal of
Pediatric Surgery, , 46, 2011,
2228-2232, DOI:
10.1016/j . jpedsurg.2011.09.005.
Matsuura T, Yanagi Y, Saeki 1,
Hayashida M, Taguchi T, Outcome of
modified portal vein anastomosis for
recipients with portal vein
thrombosis or stenosisi before living
donor liver transplantation, Journal
of Pediatric Surgery, , 46,
2011, 2291-2295, DOI:
10.1016/j . jpedsurg.2011.09.015.
Kitajima J, Ohga S, Kinjo T, Ochiai M,
Takahata Y, Honjo S, Hara T, Serum
prohepcidin concentrations at birth
and one month after birth in premature
infants, Pediatric Blood & Cancer,

, 56, 2011, 267-272, DOI:
10.1002/pbc.22773. Epub 2010 Sep 9.
Eljaafari FM, Takada H, Tanaka T, Doi
T, Ohga S, Hara T, Potent induction of
IFN-y production from cord blood NK
cells by the stimulation with
singlestrand RNA, J Clin Immunol,

, 31, 2011, 728-735, DOI:
10.1007/s10875-011-9528-4. Epub 2011
Apr 13.

16

(BRP system)
12
25 3 21 -23

BRP system
39
24 11 17

(BRP system)
48
24 9
20-22
Alatas FS, Yamaza T, Yamaza H,
Hayashida M, Yanagi Y, Kukita T,
Nonaka K, Ohga S, Taguchi T,
Trans-differentiation and spheroid
formation of hepatocyte-like cells of
stem cells from human exfoliated
deciduous teeth A New treatment
tool for coagulopathy and metabolic
disease , The Twenty-third FUKUOKA
International Symposium on Pediatric
/ Maternal-Child health research,
2012.9.1, FUKUOKA

39
24 7
13-14

Transplantation Era
A Single-Center

Experiences 30

24 6 14-15
Alatas FS, Yamaza T, Yamaza H,
Hayashida M, Yanagi Y, KukitaT, Nonaka
K, Ohga S, Taguchi T,
Trans-differentiation capacity into
hepatocyte-like cells of stem cells
fromhuman exfol iated deciduous teeth,
PAPS2012, 2012.6.3-7, Shanghai, China
Hayashida M, Matsuura T, Saeki I,
Yanagi Y, Taguchi T, The Outcome of
Biliary Atresia in Transplantation
Era A Single-Center Experience
PAPS2012, 2012.6.3-7, Shanghai, China




10.

11.

12.

13.

14.

15.

16.

49
2012 5 14-16
Alatas FS, Yamaza T, Yamaza H,
Hayashida M, Yanagi Y, Kukita T,
Nonaka K, Ohga S, Taguchi T,
Trans-differentiation capacity into
hepatocyte-like cells of stem cells
from human exfoliated deciduous teeth
49
2012 5 14-16
Souzaki R, Tajiri T, Teshiba R,
Kinoshita Y, Yosue R, Kohashi K, Oda
Y, Taguchi T, The number of Segmental
Chromosome Aberrations Significantly
Increases in Proportion To the Age at
Diagnosis in Subjects with
Diploid/Tetraploid Neuroblastomas
without MYCN Amplification, 43rd
Congress of the International Society
of Pediatric Oncology, 2011.10.27-30,
Auckland, New Zealand

Transplantation Era
A Single-Center
Experience 38
23 10 8-9

29

23 7
22-23
Matsuura T, Yanagi Y, Saeki 1,
Hayashida M, Taguchi T, The outcome of
the modified portal vein anastomosis
for biliary atresia patients with
portal vein thrombosis or stenosis
before living donor liver
transplantation, 1SW2011,
2011.8.28-9.1, Yokohama

25

23 6 10-11
Alatas FS, Masumoto K, Matsuura T,
Hayashida M, Saeki I, Taguchi T,
Synchronized expressions of hepatic
stellate cells, its transactivation
and liver regeneration during liver
injury in animal model of cholestasis,
44th Annual Meeting of Pacific
Association of Pediatric Surgeons
(PAPS), 2011.4.10-14, Cancun, Mexico

€y

@

®

387

2013

2012 404 9-51

, 17
2009 744 33

TAGUCHI TOMOAKI

20197247

NONAKA KAZUAKI

20343329

NAKAYAMA KOICHI

50420609

OHGA SHOICHI

60233053

YAMAZA TAKAYOSHI

80304814

YAMAZA HARUYOSHI

30336151

MATSUURA TOSHIHARU

10532856

MASUMOTO KOJI

20343329

HAYASHIDA MAKOTO

70457761



