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Study on a regeneration mechanism of corneal stroma in a decellularized scaffold
and on the methods to construct corneal stromal like architecture
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Epithelial cells were seeded on the decellularized tissue in a perfusion
culture system, and the culture was continued. We investigated the epithelial regeneration mechanism
by scratching the epithelial layer and breaking the continuity. It was observed that epithelial
cells migrated from the tip of the epithelium to the defect site and re-epithelialization
progressed. While re-epithelialization progressed, there were some cases where progress of
epithelialization was slow and cell infiltration into the parenchyma occurred. As a result of
examining the expression of MMP and keratin by immunostaining, the expression of keratin was weak in
the multi-layered epithelial layer on the decellularized tissue, and the expression of MMP
continued. Cells that infiltrated the parenchyma showed marked expression of MMP, but no expression
of keratin. It suggested that the corneal epithelium infiltrated into the parenchyma, and
epigenetically changed the state of cell differentiation.



1.0 7R U O H R

IhE o, BMEARFEE RGN ~D & 2 b lIE R U EE 2 B4 MR 3
WIS BT LG DM AER 2 ABEEEHAICKE g2 52 2 Az on
T3, ZOHFMAR AN =X L%ZERT 2 7201, MifagsE R W T B & Bt 2E
D AAFFH O FEM 2 RET 3B & T o 7z,

2.ffFE HIY

A L SR BT R 1 B L L A LB & oM A & SR iR L. IR L 2855 % R
B A~HAAAL T FEEMLT 2 2 L2 H & Lz,

3T DTk

W O TH WV 5 5 A L 7= A L RN % 7818 5 5 753k & 2R AR cilg 2
v—MREEDEWH LI X 2 Ml fEREE S opE 2R S5 ke L, b
BAE & ML AR O 2L & MR AR 7o & % Sl 1) =1k 2 v TRt Ly
Ji it e fe SR B R 5 DS AL & FREMINE DR A & B 70 &2 fiffhT L 72,

4 WFFERER

FERGTHE OB O % TE L T2 Bl b A B~ o AT AN EIA 75
Rigc, BRI T 2 0I1c 23 HE 2 S 255505 U FEROBR CREDE L 2 B 0h H
27D, TNEWRTIMELWATL CTT IO TE R, BERMICIZ, UTo#Y TH 2,
HEGE MR S X W A L 72k 7 2 IRBR 2> S A & BREC L . BREX L 7258 M i %
10%27'Y v — L EEEMICRE L, @ESEMERE (Dr. CHEF) ZMw, 10 Cic T
600MPa @ &K EEMLEE % 10 71T - 72, Z D1%.3.5% w/v 7F% A + 7 ~,0.2mg/ml
DNase I, 0.0lmg/ml 7 v 2~ A v v & &LEHIC X 2 IREGVEE % 48 REREFT V. M5
BrRBEE L, X ot alis 50wt% R 7 v — REWICHEER., SRR s L
T & 07T 2L 7 R i & 15 72 15 O 7z AL A i BRI 3 % £ ¢ 4°C
ICTIRFE L 72, 2OHETHLNY v F a3, (B OS5 5 2 A% I 70 Ui iE A s e
e iy 3 Lt o@EEtE R EB A L L 22l e e o 72, & o BHIREAL A 0 &R
LA - CREFALERE C I3, RIS AMiKEREL % 3 2 HEHIE IR % F - CRTECS M < i
UL %2175 2 &7 u e Ah D AROEEZ 22 CEHEO M L3R T . B
A% PEH U CBKUUE, 2 ORI 24T 5 & & CEARIRE CRERENEZ M
EEwz L icHINL 7z, B % B L 723N B L C KRB O KRR ZEIZ H - 72
23, [BGAIAE A RE e 35 X 0 B4 7o OR BTG A4 B R S5 R D BFE 3 HE 2, FTARLIE O & v iR
EREON, CORBRDH v 7B L CHEBREHE % RIE L, YW)aHE CHIERICTE
LCWizET VRANCE T AR OB 2 KEEURERE L, RV v 7L 2o



Tz Vi e il 2R, KR 2 o 2B OBRRENE, KatalBRZBMmEm L 72, 1929
HAE 7z F o 2z mMEBR <l (FRIER O ¥ v T e L CRlBR 217 o 7o KSR, PRIFALEE AP
R DA A3 70350 ML DB LB A 2 WRETED R S e s, o0 e PRBALEE
#1795 C & CHifaEEIER® b R b 2 e BERI W, 2ok, REFEE 6 »HIT-o 7
Y TS L CHEEMEGERZ B L 2FR, 6 2 ARO Y v I ATy L 2+
AT, MEEERIE L A CRED ONTRRATO B L FEOREENSTHER TN TS
fR L oz, SOV T bic, MIEERMIEZ fFE L CEFER R 2TV, B4
AR & BEYE 2 AR L 7oA R, Ml o A & HEAMERR S e T 72, KRARNA T » b
~OHAGERZ 1TV, ABREPIIERA L EOFT RS Rond v 7 0@ b ikt
NCHERF S B REH L 72 D | invivo IC BT 3 RIKRO R EMEDTHR S iz,

AR =X LOMENT Z24T 5 7291, Invitro FEERICKR 2 MM A, EEAHINE & B b
I e DA EAE ] OBGES 2 MkE L 7o B AT X0 /RS L 72 el id M R S 8 e
5% RINE TGS IS 5 22 B2 3 2 G B A0A A 72 IRBE C AL RIE 2 FERE L |
EREMEOAEIREZ LEL S € 5720, FHEEZIT - RIS, EREENOKE~BIT
LilBiha, ERACDOMETIRIL 2 853 5 FiE 2L L 7. BARRICIE, BHEREICE T 2
HRE R D B tIc X D . 20000cells/cm2 & 272 b O i < F MG % #&fE 3 2 S 3

A 8 H% o BEMEEAT R 3 2 H#% o HE Ytk
EEAER, MEMEEREAR L, REOFRZEL

i

| i‘;‘_“,r
3»HED a-SMA gt 3 rHEDO~ 7 n7 7 —
O (% o AL AR A
ST FL I ~ruyy—vormEiegy | BERERRECSE LR

KREEHNET v F~D 6 2 H O AGER

DB o Tz, RFUHEIE~ OISR 2 M ABE O HIAB D 2 4 I v 7 DIRGI TR,
LiHHIE & OFERESBETH 5 2 LI L 72, %70, EfHE OREROETEL 7+
EDWE 21T\, 2.0ml/hr OFiE T ORGSR CHE L C RIPIEEZ{T)> LA T&E 5 C
E MR L 720 KD OMER L AR Ul 2 NI A S 2 556 o M o S it 2



FlEEIFTL I A -2 LTD aGAL OFHEASMEL 70 o T X 72720 Biflifa(t /A B o i
HEDAN=ZXLD—2L LT, aGAL DFRENEYIICITDN T WL 22 L 72, Z Off
R B LR 2 1T o 7= AEEEMM Tl « GAL OFEs R I <, AMHO HE
iR X I WMRled 2 2 L 3o 7z,

BREEERTI TV 7 b2 P YA -8 LCOMEFEE LR TV, L8 B2 A 7z, REGHIAE
AR L TR % 4 ERIT E kR L 72 e o B L AR 1Ont U CRIRRSA RGN 2 4T 5 72,
FER, RIS A ARAE L - AR o 2 E © 28 ERRAL2NER S T,

e, ZoEEMAKICR 7 7y FEEZFHL T BKL ZAKR LR EodEEx2#E L, k
B OBAEF 2R L 72,  EERALOZE8 % &2 4 LT 7 ABAME CBIE 21T - A, G o
Jehin e b LB E L LA EA TV BRI BIER T & 72,

A7 7y T S OEEL NS S oL NS

100m)

LIE LR B A7 7w FIT XY G0 7 B itk ~ LR B L T 2B




HE 3t - 455 Clad 2 %L L L 77 F v 3t - 7 75 v oRBIZ5
EFUEEIC X D PR L 7= i S k% e bR

HE 446 : EEICEEL 7= A F MMP13 : ZiEfiidclz MMP13 2358 F&3
JSEA i £ i 92 R e 35 NS B R AN IRIE L 72 7 — X D AR

AT — IS T B MR MRRE RG22 o 72K R, RIS LR LA T W B T —
A% EEAED D F 0TS EEAN~OMIBLREARZ o Tw b 7 — 28 s h
oo ZNENOMBICH L CRBERBDOFiLEHi> T, MMP ORI, 7 75 v ORBIRE
BRERMRLEMER, %/ R b2 ER L7 ERED FRICBLTH TR 5 MMP @
KREBMFE L C B L, BI, ¥ I7F VORBBTHNZ LB HBHL 2, F72. FEAN~
DHIFLIZE A RS b= — 2 TiE, BHEL T 3 Hllid T MMP O REAFEE TH - 72,

7z, BEMRCE T 7F VORBIZRD b e o7z, —/F, SHOFEETIE, &
AR RO AR L CEBETo TR s, BELAMETe A EERCH
DS DEMET, AR ERSFEEN~ZE L T & BACENICHIIE 0 s LI E 2 2L
L7z AlREME %2 R 3 245 & o 72,

A AL A A D R HE & 36 L 7 b B o (LR BE D BAGR 1B L Cid. FJRH I BBR R W fifF
KT —~Thbh., SHOVIHEL L2,



2 2 0 0

Hashimoto Yoshihide Funamoto Seiichi Sasaki Shuji Negishi Jun Hattori Shinya Honda 102

Takako Kimura Tsuyoshi Kobayashi Hisatoshi Kishida Akio

Re-epithelialization and remodeling of decellularized corneal matrix in a rabbit corneal 2019

epithelial wound model

Materials Science and Engineering: C 238 246
DOl

10.1016/j .msec.2019.04.024

Selene Rozet, Hisatoshi Kobayashi, Zenta Kajiura, Yasushi Tamada 27

Characterization of Antheraea pernyi fibroin films from the aqueous solution prepared by an 2019

improved process

The Journal of Silk Science and Technology of Japan. 33-42

DOl
10.11417/si0k.27.33

NIMS WEEK 2020

2020

EXPO

2020




AMED

2021

Hisatoshi Kobayashi, Yoshihide Hashimoto, AkioKishida, Jun Negishi, Seiichi Funamoto, Toshiya Fujisato

Stability and shelf life improvement of the transpatent -treated decellularized cornea with ultrahigh hydrostatic pressure
treatment

Virtual World Biomaterials Congress 2020, 11-15 Dec 2020

2020

20

2021

P19CL6

2019

2019




2019

2019

KOBAYASHI, Hisatoshi

Silk fibroin nanofiber based architecture for corneal stromal regeneration

biomaterial engineering unit seminor in Chulalongkorn university, Thailand

2019
41
2019
0
1

2020-170530

2020




Samurali

https://samurai.nims.go.jp/profiles/kobayashi_hisatoshi

(hashimoto yoshihide)

(40638384)

(12602)




