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Bioartificial Esophagus in the Era of Tissue Engineering
Tigran Poghosyan, Sebastien Gaujoux, Rony Stfeir, Jérome Larghero, Pierre Cattan

J Pediatr Gastroenterol Nutr 2011;52 Suppl 1:516-7

Patient

Organ or tissue replacement Tissue biopsy and cell isolation

In vivo maturation (bioreactor) Cell expansion

‘ In vitro organotypic culture |~—- Cell seeding on acellular matrix \




Protocole expérimental - approche hybride

n Préléevements

Cellules épithéliales Cellules musculaires

Expansions H
cellulaires

a Ensemencement des matrices

Mini-pig

< {

n MAH

' Assemblage et maturation
dans un bioréacteur

4




TISSUE ENGINEERING: Part A - .
Volume 18, Numbers 19 and 20, 2013 Original Article
@ Mary Ann Liabert, Inc.

DOI: 10.1089Men te2.2012.0565

In Vitro Development and Characterization
of a Tissue-Engineered Conduit Resembling Esophageal
Wall Using Human and Pig Skeletal Myoblast,
Oral Epithelial Cells, and Biologic Scaffolds

Tigran Poghosyan, MD, PhDc ™ Sebastien Gaujoux, MD, PhD."* Valerie Vanneaux, Pharm D, PhD*
Satrick Bruneval, MD, PhD* Thomas Domet,'* Severine Lecourt, PhD,** Mohamed Jarraya, MD >
Rorvy Sfeir, MDF Jerome Larghero, Pharm D, PhD,* and Pierre Cattan, MD, PhD*



Human myoblasts

Porcine myoblasts

FIG. 7. Pathology analysis. (A, B) HSMs on SIS by D7 (HES x20 and x 40); (C, D) HSMs on SIS by D21 (HES x 20 and x40);
(E, F) HSMs on SIS by D7 (Desmine staining x 20 and x40); (G, H) HSMs on SIS by D21. Multinucleate myotube. (Desmine
staining x 20 and x 40). (I, J) PSMs on SIS by D7 (HES x 10 and x 40); (K, L) PSMs on SIS by D21 (HES x 10 and x 40); (M, N)
PSMs on SIS by D7 (a-smooth muscle actin[SMA] staining x 20); (O, P) PSMs on SIS by D21 (#-SMA staining x 20). Due to the
absence of difference between two concentrations, only scaffolds seeded by 0.5x10° cells/cm? are shown. Color images
available online at www liebertpub.com/ tea
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FIG. 9. Pathology analysis of porcine OEC on HAM (A) 0.5x10° cells/cm? D7 (HESx20); (B) 0.5x10° cells/cm?, D14
(HES x10); (C) 10 cells/cm?, D7 (HESx 10); (D) 10° cells/cm?, D14 (HESx 10); (E) 0.5x 10° cells/cm?, D14 (Proliferating Cell
Nuclear Antigen [PCNA] x20); (F) 05x 10° cells/cm?, D14 (pancytokeratin AE1/AE3x40); (G) 10° cells/cm?, D14 (PCNA x 20);
(H) 10° cells/cm®, D14 (pancytokeratin AE1/AE3x5). Color images available online at wwwliebertpub.com/ tea



In vivo

Experimental design 18 mini-pigs
Group C (n=6)
In vitro procedure (n=12) Esophageal replacement
l by esophageal stent

Bioreactor: substitute maturation
intfo omentum
(15 days)

}

Esophageal replacement by substitute

/\

Group A (n=6) Group B (n=6)
With esophageal Without esophageal
stent stent

Per-os nutrition ‘ Nutrition by N6 T v

Sequential sacrifice at 3, 6 and 12
months
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Bioreactor: substitute maturation

2 weeks

Desmine x 10



Remplacement oesophagien

Tranplant pédiculé sous-cutané pré-sternal

+/- endoprothése oesophagienne




7 mois — 4 mois endoprothese



7 Mois

PS 100 (nerfs) Actine muscle lisse (vaisseaux)



12 mois
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Les cellules souches sont caractérisées par des stades de
maturation différents

TOTIPOTENTE ‘
PLURIPOTENTES

MULTIPOTENTES C

O
¢ MATURES Foie Intestin Hématopoiétique Muscle Peau Cerveau




Fonctions:

« donner naissance aux cellules matures
d‘un tissu donné (= homéostasie)

e réparer un tissu donné en cas de dommages

— T

Auto-renouvellement Division — Différenciation
(= reservoir de cellules (= acquisition des
Souches) caracteéristiqgues du tissu

areparer)



Cellules souches mésenchymateuses (CSM)

Rationnel pour leur utilisation

Synthese de peptides, cytokines, chémokines

CSM

d=>
l

SDF-1, PDGF, FGF-2, IL-6, IL-7,
IL-8, IL-11, SCF, MCP-1, TGF8,
M-CSF, GM-CSF

T

Hématopoiese Intéractions angiogénese Modulation de
cellulaires la réponse
Immunitaire



1. Analyse des conditions d’ensemencement des CSM

2. Etude comparative chez le cochon : Myoblastes - CSM



