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DEVELOPMENT OF A NEW MUCOSA-LINING
TISSUE USING FASCIA

Katsuya MoORI
Department of Plastic and Reconstructive Surgery, The Jikei University School of Medicine

Flaps with a mucosal lining are in great demand for nasal, oral, tracheal and urogenital
reconstruction. To develop a new reconstructive material, we attempted to construct a
mucosal lining with fascia. First, we obtained sublingual mucosa from Japanese white rabbits.
The separated mucosal cells were subcultured twice for 4 weeks. The cells were transplanted
to the fascia of the femoral muscles in the same rabbits from which the mucosal tissue had been
obtained. The fascial tissue transplanted with the mucosal cells was removed together with
the muscular tissue 1 week after transplantation. To examine whether the mucosal cells had
implanted in the fascia, the removed tissue was microscopically observed after staining with
hematoxylin and eosin and immunostaining for cytokeratin. The growth of membranous
tissue was confirmed by observation of the fascia stained with hematoxylin and eosin.
Cytokeratin, as a specific indicator of mucosal and dermal tissues, was observed in most cells
constituting the growing membrane. In conclusion, we established a fasciomucosal complex
tissue. These results indicate that the fascia is useful as a scaffold that cross-links between
the transplanted mucosa and the muscle.

(Tokyo Jikeikai Medical Journal 2008 ; 123: 7-14)
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AT, B 3B 5 THRIIALE S
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L7z, 2o OFEEB L CEYOEEIC DWW T,
HRBESERREHYEFRSNCH] > TEHH
L, XFEHYEBRZESOFRELRTERDOTT
HeAT U7z, B, =R 22+2°C, WE 5515 %,
12 FFfEIHREA (07 : 00~19: 00, HEE 300 1x) TEH
SNFFABECE TR —Y 2 AW, Rt
KRB L UOTWK T CEHE L2, &8, UTO
FTRTOFMIZ, VbV EY—LF b TA
(25 mg/kg, i.v.) ZAVWTHEREZEAL, 1V 7
VT > (259%) OIRAI X % FREEHERF O T T1T -
7z, figlE, A vuaFx¥yy Gme/ke) &1
H1EETHEEGL, »OMAIOHBEEZ{TI> LT
Bz Lz, £z, MHEFHES 2 BEOEY)
DLIFCNZ DOV TIERY MV ESY — v F b Y ¥
2 (100 mg/kg, i.v.) ZHW3 Z & THMCTER
RHERT 2 L O ltE L 7z,

2. OFEHGBEHRRaEE

RRCHGROTETEH ML, & FHEH»
5 4 B G /K % W 72 hydrodisection 3212 & -
CEERE % /NI H T] (No. 15) T 5Xx 15 mm DX
X XTZELE, BEL: (Fig. 1). fliiAld 5-0 O F
D7) a—VIRkES SR T HARICBARIL 72,

PR L 7oKL, Ay T A, TRV T AR
& DWW EHAEE AR (L, PBSY) T3
EFEEEL, F1mm Iy, 35mm 77 A
Fvr7yy—VvIZAN, 37°C, 5% CO, in air T
B U2, BE#RWE, Dullbecco {E1F Eagle Ezith
(SIGMA) & F-12 524 (Invitrogen Corp.) % 3:
10 #H & TR ¥, hydrocortisone (0.5 gg/ml,
SIGMA), transferrin (5ng/ml, SIGMA), insu-
lin (0.5 £g/ml, SIGMA), penicillin (100 U/ml,
SIGMA), amphotericin (0.25 ¢g/ml, SIGMA),
triiodothyronine (2x107° M, SIGMA) ZEU7
bORMALE, 4HR1EIME (FCS) % 10% i<
B XNz iz, & 51 trafermin (BHFELEE)
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Table 1. Contents of the tissue culture medium

Material Concentration

Dulbecco’s modified Eagle’s medium : Ham'F12=3:1
(total 200 ml)

hydrocortisone 0.5 mg/ml
transferrin 5ug/l
insulin 5 ug/ml
penicillin 100 U/ml
kanamycin 0.1 mg/ml
amphotericin B 0.25 mg/ml
triitodothyronine 2x10°M
trafermin 0.25 xg/ml
Fetal Calf Serum (FCS) 109%

% 0.25 ug/ml 2% % X 5 2hnz 722 (Table 1),

BrEEREo o 3 HE CREER 2 L, 5 HER,
sub-confluent & o/ K HE T HNY ¥ ¥~
(0.25%)-EDTA (1 mM) (Invitrogen Corp.) %
W, 37°C, 5% CO, T30 4[4 > Fa—1 L
T HRIOREE O & 572, C OMaFE
Wi 1X PBS™ % v T 400 G ¢ 10 43 [ 3 0 B
U, RIZR OB CHIfEECE 1 X 10 {E/ml 12 F5%
Uk L7z, & oz 2 RO F7 vk Tl i 2
% 1x10° {E/ml 12 5% UK 217 5 72, K55l
DOFHiiB L OBFEMEEmE L, SR2REobD
2wz,

R 2 ORIcE B REI O EE %
BET 57010, KW cytokeratin I 3= 2 H
TAPLE b type 1/type 29 A4 v r 7 F v A
£/ 7 u—F ik (AE1/AE3, PROGEN) %
W CORBHIIE & SR bR U T, %
et O FOBRIEI L, TR O streptavidin-biotin-
peroxidase i ¥ v b (E A b 7 74 >~ SAB-
POM) v b, =F v A1) M, BEHROFE
121% diaminobenzidine (DAB) ¥ v  (DAB
EE*v b, =FVvA) 2lv,

3. fibrin glue %R\ -iSEERIARE D EH B

~DFEHE

1) BREKO/ER

BRI TRERE &2 BRI L 72 [Al— DR D KR
ERAMEUIB L, KEREG 2&8 M L7, fitkhiex
THREICIR > TR =2, ¥V a2 o SHHBHE
KRR (6.5ml 1.5X3.0cm) AT 2R v + &
R 72, FRABRIHBILRSR 2K 2 A
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Fig. 1. The rabbit sublingual mucosal tissue ablat-

ed by the hydrodisection method
Arrow : Ablated mucosal tissue

WARFEAHRDO) ¥ —N—I3BEOE T ICHEAL
7z, [RIRFICKBEHIIE 2 A S 2720 D) a 4l
Fa2—7 ¢l mm ZHEBILERITH->THEHAL,
HEADZY ¥ — "~ (a0 & T ickEE L7 (Fig
2A, 2B).

2) ERERREHEAE S X OBRER OHRR

ffite 7 H B i KRGS fibrin glue 1ml
PRY, 2B T CEEMEEARS 2 —7»
5 3X10fHOMfEZEAL T, F 2 —7iFkEL
7219 (Fig. 2C) . AHARIERER D HATR IS RG B A
4HE X VBB L, AEAEKE 1ENC 1.5 mliE
A L7z, ZOEER, H 2 | 2 8 c&F 4 BT -
7z.

3)  AERRERER B & OFHMm

2 EBICRA R WD FE TRIEILS &, K
HEHE 2 3 A U 72 ERAL D AVRIHEES 2 8 1 2 72 DK
FRTE 7 A % 2 R PR v SIRE U, ke & i L 7z
10% #%ff formalin T 24 FEIEER, HiRICREW
paraffin GIER Z/EHL L 7z, #EARIE, 4 um TH
YL, Wiparaffin 2, hematoxylin eosin (HE)

Fig.2. A schema (2A) and practice (2B and 2C) of insertion of a tissue expander and its reservoir into
the muscular tissue, and injection of cultured mucosal cells through the injection tube
A schema (2A) is quoted from a previous report!®.
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Pty e Jitn U CHERRIR IR A P P RO U 7 B AR
HIFEBEBE L TW B2 DOV TEE L.

4. BEEFSEEMABRORIE E~nFSE

1)  BRphEsparAE

BRI T TR % BRI L 72 [ — O R O KR
B EICA >y a2y ) oy (29G $H1) %M

Fig. 3. Transplantation of mucosal cell suspension
onto the fascia of the rectus femoris

Fig. 4. Immunohistochemistry of cultured -cells
obtained from the hypoglossus mucosal tissue
Cytokeratin positive mucosal cells are shown
as brown signals.

Fig.5. Result of transplantation of mucosal cells
mixed with fibrin glue into muscular paren-
chyma
An arrow shows a rice bran like structure
appeared 1 week after injection of mucosal
cells mixed with fibrin glue.

#*

W LOX10" fH DEFEER M 2 A L 7 (Fig.
3).

2)  FHRRERES L ORI

HEBBICK R 2RO FEETEREIE S E,
farzFEALLBREZHERE L DI lcm DK
& S THEH L, FBRIC 10% #Ef# formalin T 24 ¥
MIEERR, HEICHE paraffin WHEA 2 /FRIL
72, HEARIE 4 pm THEYIL, B paraffin £, HE %
18 L URR & BRICHiY 1 b7 7 F U hiieE
WIS R 2 TV, I ISR U e B R
M EE L TW DI DWW TEHREL 7.

Fig.6. Microscopic observation (H-E stain) of
the rice bran like structure shown in Fig. 5.
The rice bran like structure contain a few cells
looking like fibroblast (). It is thought that
the unstructured area is occupied with fibrin
glue injected.

Fig.7. Result of transplantation of cultured
mucosal cells onto the fascia
An arrow shows the fascial tissue with a
membrane tissue proliferating after mucosal
cell transplantation.
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Fig. 8. Microscopic observation of the fasciomuscular tissue 1 week after the transplantation of cultured

mucosal cells.

8A : tissue transplanted with the mucosal cells (microscopic observation of Fig. 7)

8B : its control (no transplantation)
*: growing membrane **: the fascial tissue

Fig.9. Immunohistochemistry of the membrane
tissue growing 1 week after the transplantation
of cultured mucosal cells
Arrowheads show cytokeratin positive
mucosal cells colored with brown.

M : mitosis of mucosal cells
G: gland like strucrure
* . growing membrane **: the fascial tissue

III. #% R

1. OfEtsiRimbaEE

#7 4 A O RFEE THIRIC AN RE 4 5 O REEEA
f 3 10° 2> & 1 X107 il & 572, %7z, BEFE L /-
Rz 5o 3 cytokeratin B MR XS
929% Th -7z (Fig. 4).

2. fibrin glue % F\\ -SSR R OB

~DFEHE

FaH U - MR aRS 1, TR CIRERRR O FFIC

KMEDOTE R L L7 (Fig.5). %7z, HHHE

***: the muscular tissue

A CREFERG ML I3 55 /8 lining 2TZE L TH
59, fibrin glue && 2 &1 5 22 2R /- (Fig.
6).

3. EEMRMEROFIR_E~DTEE

BEEERL AT AR, 1B TR T 5 2
DRI ELE L Tz (Fig. 7). HE #fic B n
MR 2 HEA U7 B i3 ARk o3 4k 2 B
L7z (Fig. 8A). Z o O RIZIEFEAM OAGIE
TREE o7 (Fig.8B). HiR L 721
cytokeratin ¥ifk = W e B RO TIX, ZOIK
KA 3 cytokeratin HETH D, THRITH 5
bODIKMEEREL Tz, &7, IREHBORS
FolasRB LRI N (Fig. 9).

Iv. # =

WE DKL TE DI 5 2R E O — Y o BE
W&, RO TRBICHEERRE, MIEGKR, K
BETHBERL Twa, s OMMRIE, KL
B aTRES 513 0, KR8 E O &8
<. ZO&5 MR OME 2R OB OFE, &
D b IFEED KBOBEE I ITEEHEBROBE E vwH F
EnEz ohd, BHER IR CRE O/ o6
L ORERT 2 2 L b ARETH 528, KRIEVLHIIC
bz 2856, BEMIPI-MERE L 0 EB BT
L REN—REZ /T TH S S, FI0E, tis-
sue engineering OFEIZ & b o> T in vitro T
il — b 2B, BT 2 b EA~ONTL
58 — KRB Y — b i collagen gel 12 RGEH
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fa =5 L layer 21E%., 25 L TIES N7z K
¥ — MIOPEKIE O KABAI s LIt S hTw 3
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R ORELR, REBIELIAL, 3 70 b b EEEE AT
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B, BXOWENE L o IESEET 5. Mk
i3 1 [\ OFE & D 4 B OB TR S
3X10° @5 1X107fETH v, MlLOMEIEEE &
LU CIEEB VLRI Tl in vitro O 7% & 3 15
HBOMBOMEIE L HIFF L T2 7209, BiEICH
WARHIREE LTI RS D EE 2
shiz, BEEMEOBEACEL X, ERFICER
HIZ FEBL 9 % cytokeratin % marker & L CHESH
L 7- Bz 5 ® % cytokeratin 51,
O F VM OBREERHE L 25, TDOF
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tamination O&EE I, 2L, HEEE LT
FCS 2R L, #L 7z RERNT b BEEhYIch
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recombinant #FNCE Xz 5% &, Muce b
HkoOMEZIGHT 2 2 & bHBFICAR, S5
ME DR O F IR R TN T 2 BN D % L
Zohz.

B2 U 7oL, ARG SR, 34
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(ADM)® Rt M FERARE K9 75 & % scaffold
U ORI 2 R LIE I G, KRR
FHA & U ComE e B 2 v TR S
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9oL, FRERR & BRI - 240K 3 2 scaffold & L
THBEZIGH LR, TRETOHEDLS I
scaffold & 7z % fHf% %= RS MCE Y B L7z BT
JEHERE 2558 2 DTl <, BRI 72 EDH
fa 28381 k- TGS ¥, 25 L{E-ECD
R 2 ERNICEA T % & TR R
BEEBEER L 2 L B3RO TORATH 5.

KT BT, KilEFT B HfHRR O ER R
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R T IE, & D BRIGEWRICETLA A EE T
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D & KR 2 BREL U BEE AR 2 SR RSE 2 RS L ¢
BUIE, AR CE DN 2 BRI AR I
LI VW THALTIREE Kb, 2D XD ITH;
EEITHHirr & L COIHANS BRI NS &
26D, &5, SREIERU 75 - -k
BRI, AR © KRk U C - R AR R
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] 7 ECPRAR AR ORGSR 21D, ARz S vy — b
PRI L7 2 &z & 0 BB AR O MRS B % B
Kl e OREEEDBEH %D, ZOHEFHES
Rk s — Nk, B 208, JAEEHEEVE S
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FeRIREAE 21T 5 T 5 03, kil SR 2 %
9% 2 &TX 0 AEBPRIEREO AL TIRE & 75
3.

PALED X 5 cAKWeTlE, $ilso scaffold & L
TR AV, Al _EIZ cytokeratin BB oD G B
HERE MG 4 U5 - iR - R SR 2 5 2 2
IR U7z, 22 & & 0 HERR L R L A
ZafE 3 % scaffold & L CHEBFBARETH %
ZEWHS N LR, KEEE T A HEEEE D
HEWCIAIGHTE % LHfFs 3.

ez sichizb, HiEE, HEMEHY Lk

R AR ERRER SR SRR A% 12,
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