Index

acute myocardial infarction (AMI)
17,19,73-74,76-77,
80-81

adipose-derived stem cells
(ADSCs) 56,75,78,127,
131

ADSCs, see adipose-derived stem
cells

agarose 131,158

alginate 90, 92,130, 158

AM], see acute myocardial
infarction

angiogenesis 4,18, 21, 23, 25, 74,
79,91,133, 145, 188-189,
191

arrhythmias 2,73, 82, 146, 161

autologous cell transplantation
222

autologous cells 3-4, 142,221

beta-catenin 39-40

biodegradable scaffolds 89-90,
93,97,107,195, 205, 214

bioengineered heart 5, 224-225

bioreactor technologies 135,
216-217

bioreactors 162,212-213,
216-217,223

hollow-fiber 213-214

blood 175,189,194, 196-197

blood vessels 1,19,97, 161,
187-189, 192, 194, 196

BM, see bone marrow

BM cells 73

BM-derived cells 72, 74-75, 78,
80-81

BM mononuclear cells 19, 21,91

BMP, see bone morphogenetic
protein

BMP signaling 38-39

bone marrow (BM) 3,18, 22, 33,
72,74,79,146

bone morphogenetic protein
(BMP) 36-39,163

bone regeneration, guided 93

canonical Wnt pathway inhibition
40-41
cardiac cell sheet transplantation
177-178
cardiac cell sheets 147,173-175,
177-178, 188, 193, 223
layered 147,173-177
cardiac cell therapy 142-143,
147, 149
cardiac cells 1-2, 44,96, 143, 147,
159-160, 162,177-178,
196, 204, 207, 224
dissociated 177-178
cardiac crescent 34-35, 40
cardiac development 34,36
cardiac differentiation 34, 36-45,
56,60-63, 134, 163
cardiac differentiation efficiency
38, 44,56, 62-63
cardiac function 18-19, 24-26,
74,79,125,129,133-134,
142, 145-148, 163, 178,
224
improvement of 3,5, 21-24,
26,125,132-133,
145-146, 149, 161, 223
cardiac patches 125,130-131,
135,203
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scaffold-based 125-126
cardiac progenitor cells (CPCs)
25,72,75,78-79,111,
143,147
cardiac progenitor proliferation
42,44
cardiac progenitors 40-42, 72
cardiac repair 26,126,128, 131
cardiac stemcells 3, 76,111, 222
cardiac tissue 4,26, 55,125,
206-207,214, 216, 224
cardiac tissue grafts, pulsatile 172
cardiac tissue regeneration 72,
134
cardiac tissue repair 125
cardiac transplantation 73, 146
cardiogenesis 38
cardiomyocyte differentiation
33-34,36-38, 40, 42, 44,
73,81, 147
cardiomyocyte enrichment 63, 65
cardiomyocyte hypertrophy 176,
207
cardiomyocytes 4-5,17-19,
22-26,33-34, 39, 55-56,
63-65,74-75,79,
146-148,173-174, 176,
193-194, 208, 225
cell-derived 5, 44, 163
cultured 204-205
differentiated 4, 39, 43, 64,
147-148, 222-223
progenitor cells of 65
cardiomyopathy, dilated 2, 22,77,
145
cardiovascular disease 17-18,
111,114,157,171,177
cartilage tissue 108,113
damaged 113
cell adhesion 39, 58, 62,91
cellloss 4,107-108,111,171
cell proliferation 36, 109
cell sheet therapy 143, 145, 147,
149

cell sheet transplantation 82,
111-112,117, 142, 146,
148,177

cell sheet-based myocardial
patches 141-142, 144,
146, 148, 150

cell sheet-based myocardial tissue
engineering 171-172,
174,176,178

cell sheet-based tissue engineering
107-108,110-111,
113-116,118

cell sheets 3,108-111, 114,118,
134, 142-144, 146-149,
172-174,177-178, 191,
193, 205, 223

autologous epithelial 110

detached 109, 144

detaching 109, 144

intact 143-144

layered 113,148,174,191

oral mucosal epithelial 110,
112

thyroid 117

transplantation of layered
cardiac 176-177

transplanted 149, 175-176

cell surface proteins 109, 143,
173

cell survival 76,80-81,91, 142,
177

cell therapy 3,5, 27,65,77,115,
143,221

cell transplant therapy 17-18, 27

cell transplantation 18, 20, 71-73,
75-77,79-80, 82, 145

intramyocardial 75

cell-cell junctions 109, 143,173
disruption of 173

cells
bone marrow-derived 111
cocultured 194
epiblast 34-35
mural 194



cellular cardiomyoplasty 131

cellular constituents 17-18, 79

chondrocytes 91-92

collagen 23,90-92, 96,127,
131-132,134, 158, 204

confluent cells 109, 143-144

coronary artery 1-2,76-77

CPCs

see cardiac progenitor cells
transplantation of 25

culture dishes, temperature-
responsive 3-4,109,117,
193,222

culture scaffold 91

culture surfaces, temperature-
responsive cell 143

cultured cells 89,108, 172-173,
187,211-213

cytokines, angiogenesis-related 3,
144, 146, 148-149,178

damaged heart 3-4,26,71,77,
111,172,177-178, 216,
222,224

damaged myocardium 2-3, 26,
33,164

decellularization 95-96, 134, 196

decellularized tissues 95,97, 162,
196

diabetes 27

dissociated cell injection 4,111,
177

EBs, see embryoid bodies

ECs, see endothelial cells

EHT, see engineered heart tissue

electron beam 108-109

embryoid bodies (EBs) 39-40,
60-62

embryonic development 34-35,
38,43,45

embryonic stem cells (ESCs) 4-5,
26-27,56-58,127, 147,
163,178,216, 222

Index

endoderm 34, 38, 40
endoscopic mucosal resection
112
endoscopic submucosal dissection
(ESD) 112
endothelial cells (ECs) 1, 65, 79,
116, 145, 148,161, 163,
175, 188-189, 191,
193-196, 216, 223, 225
endothelial cells
coculture 190-191
cocultured 192-193
vascular 17-19, 26
endothelial progenitor cells (EPCs)
18-19, 73,111, 145, 148,
188, 222
engineered heart tissue (EHT)
131-132
engineered myocardial tissue 135,
159-161, 187-188, 190,
192,194,198, 212, 223
engineered tissues 4,107, 142,
158,160, 176, 189-190,
192,194, 196-197
EPCs, see endothelial progenitor
cells
epicardium 42,132
ESCs, see embryonic stem cells
ESD, see endoscopic submucosal
dissection

FACS
see fluorescence-activated cell
sorting
drawbacks of 64
FGFs, see fibroblast growth factor
fibrin 90-91, 127,133
fibrin glue 91
fibrinogen 91, 133
fibroblast growth factor (FGFs)
3,20,35-36,42, 60, 116,
134,148,178, 188
fibroblast sheets 113-114, 148
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fibroblasts 1-2, 18,42, 94, 126,
194, 225

fibrosis, suppression of 18, 22, 25

fluorescence-activated cell sorting
(FACS) 63-65

gap junctions (GJs) 4,147,160,
174-175,177-178, 213
gastrulation 34,38
gelatin 90-92,127,132, 158
gene expression, cardiac marker
39,41
GJs, see gap junctions
glycolicacid 92-94, 127-128
grafts 128-130,132-133, 176,
194, 207
implanted tissue 148,161
transplanted myocardial 175
transplanted myocardial tissue
176

heart 1-2,24,27,55,71-73,
75-76,79-80, 82, 131,
133,161, 163, 188,
204-206,224-225
four-chambered 35
infarcted 21,73-74,128,
130-133
injured 19-20, 23
heart cell transplantation 72, 80
heart development 34-35, 38, 40,
42-43
heart disease 2-3,27,125,129,
135
ischemic 2
heart failure 72,77-79, 81,
125-126, 141, 143, 145
heart function 2,130, 148
heart muscle 1
heart tissue 1, 25,204-205, 225
real 159-160, 175,178
heart tissue regeneration 79-80
heart tissue repair 34

heart transplantation 2,129, 141,
203

heart tube 34-35

hemangioblasts 41, 188

hepatic tissue 115

hepatocyte growth factor (HGF) 3,
20-23,25,27,128,
144-146, 148,178

hepatocytes 90,96,115-116

HGF see hepatocyte growth factor

host blood vessels 190, 192-193,
197

host heart 21, 23, 26-27, 74, 160,
164, 175,177,224

host heart tissue 82

host heartbeat 206

host myocardium 4-5,161, 163,
205

host tissues 110, 143, 158, 164,
172,174-175,193, 223

human embryonic stem cells 4,
26,56,81,163,222

human heart 1,77,80

human induced pluripotent stem
cells 56

hyaluronic acid 90, 92

hydrogels 90,93, 125,127,131,
142,159,162, 164, 195

natural 90-91, 93,97
synthetic 92-93, 97

ischemic cardiomyopathy 23,79,
81, 143

ischemic hearts 178

islet cell sheets 114-115

islet tissues 114-115

lacticacid 35,92-94, 128,213

LCST, see lower critical solution
temperature

left ventricular ejection fraction
(LVEF) 19, 24,73-74,78,
146

liver tissue 117



lower critical solution temperature

(LCST) 108,143,172
LVEEF see left ventricular ejection
fraction

MACS, see magnetic-activated cell
sorting

MAGIC, see myoblast autologous
grafting in ischemic
cardiomyopathy

magnetic-activated cell sorting
(MACS) 63-64

MAPK, see mitogen-activated
protein kinase

MEFs, see mouse embryonic
fibroblasts

mesenchymal stem cells (MSCs)
22-23,74-75,81,127,
131, 134,143, 146, 222

mesenchymal tissues 22,74

mesoderm 34, 36,38-43

microcarriers 58-60, 62-63

microchannels 191, 194, 215

mitogen-activated protein kinase
(MAPK) 37,163

mouse embryonic fibroblasts
(MEFs) 56

mouse embryonic stem cells 81

MSCs

see mesenchymal stem cells
implanted 129, 133-134

murine heart 25

Myoblast Autologous Grafting in
Ischemic Cardiomyopathy
(MAGIC) 23

myocardial assistance 132

myocardial cells 82,215

myocardial infarct 21, 25-26

myocardial infarction 22,25-26,
55,71-72,74,76,78-80,
82,128,131, 133-134,
146-147

myocardial ischemia, chronic 74

myocardial perfusion 74-75, 142

Index

myocardial repair 23-24
myocardial scar tissue 132
myocardial tissue 5, 147, 149,

158-163,172-174,
178-179, 188-189, 193,
196, 198, 203, 207,
215-216, 221, 223-225
bioengineered 4
cell-dense 223
electrical communicative 4
formaldehyde-fixed 161
functional 188
human 164
human cell-derived
engineered 223
implantable tube-shaped 206
large-size 160, 223
large-size pulsatile 161
noncontractile 161
pulsatile 4,159, 161,
163-164,173,176, 222
recellularized 162
reconstructed 160, 162
scaffold-based 3
thick 197
thick pulsatile 197
transplanted 159, 161
vascularized 164,197
in vitro-bioengineered 176
in vivo transplantation of
pulsatile 159,161
myocardial tissue grafts 161
myocardial tissue models 164
myocardial tissue reconstruction
159,162,207, 224
myocardial tissue regeneration
158
myocardial tissues, fabricated
142,160
myocardial tubes 207, 224
myocardium 23-24, 78,108,
133-134,141-142,
146-149,160-161
functional 4
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infarcted 77,91, 130, 133,
135, 145,148, 161
injured 34, 80,129,133, 149,
203
myocardium tissue 33

neovascularization 21, 26-27,
129, 133, 144-145, 148,
189-192

nonparenchymal cells 116

organ function restoration 71-72
oxygen 2,58,80,187-188,
211-213,215

paracrine effects 4, 18-20, 22-23,
27,79,149, 158,161,172,
222
PDGF, see platelet-derived growth
factor
perfusion bioreactor 214-215
pericardium 133-134
pericytes 188-189, 191, 225
periodontal regeneration 112
periodontal tissues 111-112
platelet-derived growth factor
(PDGF) 20,191-192
pluripotency 45,56-57,59-60
porous scaffolds 132,159,193
progenitor cells 34-35
proteins 18, 21, 23
bone morphogenetic 36, 163

regenerative medicine 5, 89,95,
110-111, 113,115,118,
149,158, 164,172,178,
217,221,224

retinoic acid 43

retinoid X receptor (RXR) 43

right ventricular outflow tract
(RVOT) 129

rotating wall vessel (RWV)
212-213

RVOT, see right ventricular outflow
tract

RWYV, see rotating wall vessel

RXR, see retinoid X receptor

scaffold-based cardiac pumps
204-206
scaffold-based myocardial patches
125-126,128,130, 132,
134
scaffold-based tissue 142,158
scaffold-free tissue 5,108, 158
scaffolds 89-90,93-97, 109, 113,
125-126,128, 134, 142-
143,158-160, 162, 164,
192, 195-196, 213, 215
biomaterial 125-126
second heart field (SHF) 42
self-renewal capacity 56-57, 59
self-repair 21,24, 112
SHE see second heart field
signaling pathways 35-37, 39,
41,45
skeletal myoblasts 3, 23-24, 71,
111,130,132
SMCs, see smooth muscle cells
smooth muscle cell 189
smooth muscle cells (SMCs) 1,
18-19, 21, 26, 65, 72, 90,
93,127,133-134, 161,
189,191, 194, 225
soft tissue augmentation 92
stem cell expansion 55-56, 58, 60,
62, 64, 66
stem cells 4,17-18,27,33-34,
36, 38, 40, 42, 44-45, 81,
149, 225
bone marrow 146
endogenous cardiac 18,
25-26,75-76
resident cardiac 56
transplanted mesenchymal
22-23



subcutaneous spaces 114, 116,
196

subcutaneous tissue 132,
174-175

supernatants 21-23,27

surface antigens 63-65

surgical suture 93-94

TEM, see transmission electron
microscopy
temperature-responsive culture
surface (TRCS) 108, 110,
113-114, 142-144, 158,
173,206
therapies
cell-based 107,111,117
cellular 71-72
tissue
bioengineered 4,171,187,
192,197
cell-dense 195, 207
connective 20,90,132,189
dermal 94
engineered cardiac 188, 213
nonpulsatile 4, 164
scar 131
transplanted 160, 193, 211
vascularized 194-196
tissue constructs 126, 133, 135,
223
optimal human myocardial
163
tissue culture 131, 215
tissue fabrication 189, 204, 206,
208, 224

Index

tissue perfusion 194

tissue regeneration 71-72, 89,
93,111

tissue repair 44

tissue stem cells 33

tissue survival 187,197

tissue transplantation 222

transmission electron microscopy
(TEM) 206-207

transplantation

engineered-myocardial-tissue
161
engineered-tissue 158

transplantation of mesenchymal
stem cells 22-23

transplantation of pulsatile
myocardial tissue 159

transplanted cardiac cell sheets
175,177

transplanted myocardial tissue
graft 223

TRCS, see temperature-responsive
culture surface

trypsin 95-96, 178

vascular endothelial growth
factor (VEGF) 3,20-23,
25,27,39,128, 144-146,
148-149,175,178, 188,
191-192,194

vascularization of engineered
tissues 197

vasculogenesis 188

VEGEF, see vascular endothelial
growth factor
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