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Abstract

AR AR L E AR, SHRERETDI L TESNBZZATHNEHRAINIIRATHS
 BARUEBZER T D FEO—DOTHHIEFKENMUEZR , BHEFOVAIF K
HO=ZXTHEBPHEFPOEATEDTEEN DD . LALENS | BEFHKEZNMNT S &l
ANV VACEEZEUTHRBECSTIREBELE L TOMEZELES el HY) |, —
AT, BLRILOSHKEZONML LBEICEHERREN T+ ICEZBENf &S . 2T, &K
MRETRIBAMRFICEBL , BB SR KELBZESILTSZIEICK2>T, EHLAX
LEeTHBRAFSHIRERZESHKELEBERZEETHLS RBRMARIABRENEHEITS
EZANELE  XFERHRBERS L ZARBEAZRNRE L TBAARERICSHKE
ZEMIBDCEICKRDRERBIIODVTRALE .
FTRUDHIC , MRBBRERERER 7V —TTBRIRFEITZEILLDIEEII OV THR
L BAHATFNAAZAVTHRBERERERE , HERE , H JCBHIIRETO-36KH
RELT , RERY  VHEESESLCHREESRICEAZZEZHASHICLE.
RICBREARFERBKENMOESLIHMREBES ROCHRBREICSAZIEZECODVWVTIHAELLE
VBSHMET ¥ /NATHRBE R ZIB/6HRFR100, 150, 200 MPad EE#KEZEML , 41
R O ARAEIE | MRRERY , MEEYE  SLCHRBEEC OV TEAHNRFCLZHNE
DEMMEZERFAL I .
REIC , BANRFESHRKEOESLENA HRAEEOHMABEZEM LBV EEZRLTS
OIS MREEIZ— TN T I RAHRTFERKECESILIr EXAZFEIIOVTH
HELUL HREEIZ—TUTILEERL  BAHATF v /N\ATBHAEREFE100, 150, 200 MPa
OFKEZEMLZRIC , MREEYE , TIANHFODNAKRER , K LTI T U HHOBEIC
DVTHREHBLURERERELABTZ LT, AARTRRT D HMARLLAEENOEN
MEEIAL L .
Decellularized tissue is a three-dimensional extracellular matrix obtained by removing cells from
biological tissues. High hydrostatic pressure (HHP) treatment, one of promising methods for
generating decellularized tissues, has the potential to generate a large three-dimensional tissues
or organs without the risk of reagent residues. However, the application of ultra-HHP treatment
might damage the extracellular matrix to lose its function as a cell-culture scaffolds, while the
application of a low level HHP might result in non-sufficient cell removal. Therefore, in this study,
we focused on supercooling preservation and aimed to establish a decellularization treatment
technology by the HHP treatment combined with supercooling preservation. In this year, we
examined the effects of applying HHP to cell suspensions and 3D cultures after supercooling pre-
treatment.
Firstly, the effects of supercooling on cell suspensions under cryoprotectant-free conditions were
examined. Cell suspensions were stored in frozen, chilled, and supercooled conditions for 0-36
hours using a supercooling device to determine the effects on cell viability, initial adhesion, and cell
proliferation.
Next, the combined effects of HHP application and supercooling on cell structures and functions
were investigated. The cell suspensions were stored under the supercooled condition and then
subjected to HHP of 100, 150, and 200 MPa to demonstrate the effectiveness of pretreatment with
supercooling on cell membrane, viability, proliferation, and initial adhesion.
Finally, to demonstrate that combined treatment with HHP and supercooling does not denature the
microstructure of extracellular matrix, the effects of combined treatment on cell-containing collagen
gels were investigated. The cell-containing collagen gels were prepared and subjected to the
supercooling treatment followed by HHP application at 100, 150, and 200 MPa. From the results,
the effectiveness of this method was demonstrated.
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Generation of decellularized tissue and in vitro regeneration of liver function using ultra—high hydrostatic pressure and supercooling
treatments
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1. BIFERREROBE

AR AR X E RO SRR ERET L THRONAZRTHEHENA TN VR THS. HRMIEILEBEERTEFED—
DTHLHIEEF/KTENMANEXE, EFREDIRINGCRE O ZRTABOCERERTESEEENDHD. LHALELSS, B85
BKEZIMTAEMAEN TR IRICEEEZELTHRESICE TS RIGEBE L TOMEEEIBLSTREMENHY, — AT, ELA
ILDOBEEKEEZNMUB S IZIETHBARENT+ 25BN HS. 7T ARETIHEAFINEFCE AL, BAFNIELSEE
KERBEESILTHIEIZELT, EALRNIILETIFLEALHIEKREREBEFHKENBERE LT BL54 MBI LR HiE
BT HEEAMEL:. AEETHBEARSIVUZRTEERENRELTRAIREFERICEFIKELZMNMTEILIZLDR
Z(ZDOLVTHREILE:.

FFECHIC, MR RERERER D) —TTEANRET SLIZEDIBEICDODVTRELE. BAIMT/NARERWNTHEE
BAREEGIRRE, ABKE, BLUBESHIKETO0~36 BFEHRFELT, MEEFSE, MHEEESSUHEBEHEICEZ 522
S AIZLT-=.

RIEAFHRFELEHKENMOBEES LA HIEEES TV HBEKEEICE5E X 5 ODVWTHEL:. BRHNEF v /NN THIEE
AiREEAERFR 100, 150, 200 MPa D EEFKEZENML, MAEOMMEE, ML FNE, MEEEE, SLUHMREREEIZD
WCESHRFIZEOFNEOF M EERL -

REZIC, BAHNRFELSHKKTOESLELSMENEEOMMAEEEEEHLLEVWIEEEIT 501, MlREFEIS—T5L
12X 2 BREHRFLEEHEKEDESIENEZEFZEIZOVTHELE:. MIBREFIS—Y VT ILEERL, BAEAFYo/\ATES
HRFER 100, 150, 200 MPa DEE/KEZENML-RIZ, MRRETENE, SILAERD DNA BER, 8XU0a5—7 U BHOBE(Z DT
ERFEHRBIUABREMRLLLETSILT, AMECIRET AHRMABICAEEMTOE N EEEIILT-.

2. WIERREEOHME GER)

Decellularized tissue is a three—dimensional extracellular matrix obtained by removing cells from biological tissues. High hydrostatic
pressure (HHP) treatment, one of promising methods for generating decellularized tissues, has the potential to generate a large
three—dimensional tissues or organs without the risk of reagent residues. However, the application of ultra—HHP treatment might
damage the extracellular matrix to lose its function as a cell-culture scaffolds, while the application of a low level HHP might result in
non—sufficient cell removal. Therefore, in this study, we focused on supercooling preservation and aimed to establish a
decellularization treatment technology by the HHP treatment combined with supercooling preservation. In this year, we examined the
effects of applying HHP to cell suspensions and 3D cultures after supercooling pre—treatment.

Firstly, the effects of supercooling on cell suspensions under cryoprotectant—free conditions were examined. Cell suspensions were
stored in frozen, chilled, and supercooled conditions for 0-36 hours using a supercooling device to determine the effects on cell
viability, initial adhesion, and cell proliferation.

Next, the combined effects of HHP application and supercooling on cell structures and functions were investigated. The cell
suspensions were stored under the supercooled condition and then subjected to HHP of 100, 150, and 200 MPa to demonstrate the
effectiveness of pretreatment with supercooling on cell membrane, viability, proliferation, and initial adhesion.

Finally, to demonstrate that combined treatment with HHP and supercooling does not denature the microstructure of extracellular
matrix, the effects of combined treatment on cell-containing collagen gels were investigated. The cell-containing collagen gels were
prepared and subjected to the supercooling treatment followed by HHP application at 100, 150, and 200 MPa. From the results, the
effectiveness of this method was demonstrated.
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