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KL THF 7 h—AF P L e T AR VBEON, TV v KRR VRS AW T T
NVOREE) L, LFO 6 EL VRIS,

F1E [Fim) Tl AmXOYRBLOEMERT Lz, MROMEE LRI W TR 5 & &
HiZ, NLIFEE T Lo & LEFIRET MZHOW T, 2k TOMR 2R 7, Ao R38R
LGOS L Big L, RO T30 7T 7 a—F IFEFREMIE L okt REGHE
L FRCAKIIRB T A PRI ST 27200 EESE 248 L. fFAla s NEMRZ2E#ETx 5
R EFE LT, mOITHEREEZ A LI T VB R 2 METH 2 L2 AN E L,

Fo2mE MEROGE] T, R LUEMEEB L OERFIELZ TR L, £ CoimERIT. F T
TERFPAMBLTFMAFHIRE SN TV HAEMEREZESOKGREZ 57 LT, BB TSEHY
EHWZEBRIZOW T, EEEOZB S L O TERPRE T2 FBREZ 2T B S OKGE
137=1%, B EEREE BRI X ONEAR TR % SEBR A2 2 P HI) A 38T L C 340 L 72,

B3F [ HT77 b—AF b /eT7va i (GCs/HA) ~NA 7V v KRR POER] Tk, I
Al & N Rz e 2 RBEk C X D GCs/HA ~A 7'V v Riflifa &35 ORI OV THRFET L 72, GCs & HA ©
FENERZFIRA LA SE%, BUEHEREEZ AW T GCs/HA A 70 v RARY POEREZRSZ
72577, SEMBIZIZ LY GCsHA A7) v RARUV TV DORORE S FH—THDHZ L 2MERL, 2
DA TV RAR V2 FAWT, IFHilE & NEIOHEE 3% 2 35 2 70 9 2 & CHFALRRAE1E O Tl 4
NARETH D Z E NI TE -,

%4 TOARAFHIE & NEHIIRO GCs/HA /A 7'V » R AR ISR D IS <iE, %63
FECER L7 GCS/HA ™A 7 U v RARY U2 HWT, #IITFHIE & NI O in vitro FFARFAEELIZ
DWTRRET L7z, MlE & MELOBEEMEORFHZ LV . GCs/HA ~A 7Y v KRR I3 Mla o0 & Tre
<\ PNEGHIREIZ & R B 7038l E 2 B35 2 & 2 il U7, MEEHIFENTIC L U | GCs/HA A 7 U >
RAR Y BT, FFHIE & NECHBR S PR ER O & 2 FIBEE L, S E CHESE N FEETh o 7o,
MR & NE MR & ol 5T, GCsS/THANNA 7Y » RAR U DIFHEHATH D Z &EPmRtT,

% 5% [FFaiBEAIE & NESIEOGCS/HANA 7' v RAR U VIZE T A IFHEAESE ) <X, s
FE AP XA RS CITBEAE L 720 2 & SO BETEE D R CIR P 2 MBS T b b, £ 2T,
RO VI, ~ 7 A PR S F SR ATIE > S 832 S U 72 AFRTEGHI AR 2 FI V€. GCs/HA A
T Uy RAR Y ECHEMAE L R58 Uiz, IFRRRORBETRE L IRFBELEEOFMIZ LD, Bl
JFHRR O RERHER SN Z & IFRREEN BAFICHERF SNLA Z & 2T 2 LA TE ., IFAiBSM kD
JIGHANEIFETE D Z LN bo T,

FoE HEROASHORBE] T, KX ERoFE Lo FOERELBRD LT, ZDGCs/HA
NAT Y RAR V%O TEE U IF R OFZEREIZ DWW R K0 A RIFIRIC O AL
FBTIUERIZANT BB DWW TR Lz, AR L » TH ORI, AERIATFIHRS 2T 2%
NAF NTIEA~DIGH OB & 700 | SEE ORI~ DISH DB EIFFCE 5,

% BCEEIEL, F13C 2000 7 & 3L 300 354 1 ¥ DT 52, b L<ITITEC 800 #5% 2 FiR L T 723wy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 2 copies of
800 Words (English).
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[Introduction] Formation of cellular polarization mimicking the liver microenvironment should be necessary
for preservation and maintenance of the long-term hepatic functions in an in vitro hepatocyte culture. In this
study, we aim to construct a dense co-culture system in a new three-dimensional galactosylated-chitosan (GCs)
/hyaluronic acid (HA) hybrid sponge to simulate the liver microenvironment. The GCs/HA hybrid sponge was
expected to bind to both hepatocytes (through GCs) and endothelial cells (through HA), and be useful for the
co-culture of hepatocytes and endothelial cells. This thesis is divided into 6 chapters as follows.

[Chapter 1: General introduction] This chapter mainly focused on the general background and the aims of this
research.

[Chapter 2: Materials and methods] The experiments were conducted according to institutional ethical
guidelines of Tokyo Institute of Technology for animal experiments and safety guidelines for recombinant DNA
experiments.

[Chapter 3: Preparation and characterization of GCs/HA hybrid sponge] In this chapter, we synthesized
GCs, and fabricated GCs/HA hybrid sponges by freeze-drying method. The interconnected open porous
characterization of sponge was observed by SEM. It would be expected to apply for constructing the
high-density of hepatocyte and endothelial cell co-culture system.

[Chapter 4: Construction of primary hepatocyte/endothelial cell co-culture system using GCs/HA hybrid
sponge] In this chapter, primary hepatocytes, isolated from the liver of the DsRed transgenic mouse, and GH7,
an EGFP gene-expressing EAhy926 cell line, were used. The specific interactions and biocompatibility between
cells and materials were investigated. We succeeded in constructing the hepatocyte and GH7 co-culture system
in terms of liver specific gene expression, urea production and testosterone metabolism.

[Chapter 5: Construction of hepatic progenitor cell/endothelial cell co-culture system using GCs/HA
hybrid sponge] Primary hepatocytes exhibit high function, but face the problems such as difficult proliferation
in vitro and function degrade dramatically. Therefore, in this chapter, hepatic progenitor cells (HPC), derived
from portal branch-ligated liver, which exhibit spontaneous proliferation and the ability to differentiate into
hepatocytes and biliary duct cells, was used. We cultured HPC and GH7 in the GCs/HA hybrid sponge and
differentiated into mature hepatocytes. The HPC exhibited mature hepatocyte function such as liver specific
gene expression and urea production.

[Chapter 6: General conclusions and prospection] In this chapter, we concluded this research and expected
the high-density co-culture model might be employed in liver tissue engineering, and holds promise towards the

development of a bioengineered artificial liver system.
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