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Several recent studies demonstrated the potential of bioengineering using stem cells in regenerative
medicine. Adult mesenchymal stem cells (MSCs) have the pluripotency to differentiate into cells of
mesodermal origin, i.e., bone, cartilage, adipose, and muscle cells; they, therefore, have many poten-
tial clinical applications. On the other hand, stem cells possess a self-renewal capability similar to can-
cer cells. For safety evaluation of MSCs, in this study, we tested tumorigenecity of canine adipose
derived mesenchymal stem cells (CAD-MSCs) using Balb/c-nu mice. In this study, there were no
changes in mortality, clinical signs, body weights and biochemical parameters of all animals treated. In
addition, there were no significant changes between control and treated groups in autopsy findings.
These results indicate that cAD-MSC has no tumorigenic potential under the condition in this study.

Key words: Canine adipose derived mesenchymal stem cells, BALB/c nu mice, Tumorigenicy.
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ESCske A54e 7R o]
dom oo w, EE A7
AggAE 71 F AT 74
£8)FQ EA7E A Agdge EA7E Atk vhE A
A 2714 Z(Adult stem cells; ASCsk= wljo}E 7141 2ol
v e Ealsde] WojAA gt & A flvke
AeA dx P FERL AT FAF shieltt

(Sawada et af,, 2007).
A 27AE 5 A F7HIE7IME(Adult mesen-
chymal stem cells; MSCske 254 AW, Al xE
oA fEE tHEElse 7R o] EAolnt. olzfd
ZRZ7AEE MY QF, 25, §F, Aoy e
AAzZA ozl B3y} 7lestd (Jackson et al, 2007,
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X(Bone marrow derived mesenchymal stem cells;
BM-MSCsfe 92 4 & AT 47 Hoks 3% A&
o o3t B2 1 S0 BHNAY EAE AL U
o} olgl tEA APAEAN fldhe FUIE7IAE
(Adipose derived-mesenchymal stem cells; AD-
MSCsy= ¥z A tighdel wete g 4=z Aoz
A A ZAA 7L AWl FAs] B FE AASAL vk
= oA 2/ HE fges 25 vk Pansky et
al, 2007). €A A SFE7INES A8ZEZHOhnishi

et al, 2007), A=A ZAZHVilquin and Rosset, 2008),
A7AA Agel g X AZA S A7} AgFolH A
PHE fof FNFE7IAEN HE Are H7A 2

A BA @2 dgoltt olyd ALAME 2l FUE
Z7)A T MEXEARZME 28-S 93] MEFEA
o] Mol B35y % Folide Ayt tEo], XEA
2r9 HEAA ] S BR3P ste] T Al

1

e & Fogo] AANEHAT.
ol mg} B AFe AYAE fol FUHE7IHEL
HEAFAZA Y] o] gAle] TP N5 Hrhslaat
_]

upe-zoAe] oY Fte FFIY F A AYst

k.

ME Hfgf B Aol AREE s ABHE f
Z7'EZE7| M E(canine adipose derived mesenchy-
mal stem cells;cAD-MSCs)= A&l 35X s
AollA g AlEeileg sfo Hsh A A oA f
At /R A E FE SUEESTIAES] DA} el
< 93lA, el Hat AgEAE 22 4 phosphate-
buffered saline(PBS)ll A& ¥, collagenase type |
(1 mg/ml, Sigma-Aldrich, St. Louis, MO, USA)E 2A]|7+
B 37°ColA AEZR] F2E wHolFETh B PBSE
A F 1000 rpm(192 )28 5E-7F YA Eske] 2y
< 3&3) olF, 100ume] YAE dlHE g A
X ZH S AA, 10%9] fetal bovine serum (FBS,
Gibco BRL, Grand Island, NY, USA}E 37}¢t DMEM
iR & ARt 5% CO, 3he] 37°C AFwlolEfellA )
g} 2477F T, BXYE Axel e AEFEE
PBSE AlF3l AAS &, wWiAE wggict Lz v
o] & MEE vigat7] ¢1¢k vi#lE modified MCDB 153
medium(Keratinocyte-SFM,  Gibco  BRL, Grand
[sland, NY, USA)2Z recombinant epidermal growth
factor(rEGE 5 ng/mi)e} bovine pituitary extract{BPE,
50 pg/miyt 7oz a7} ole F71d 438

29} 32EE insulin(5 pg/ml), hydrocortisone(74 ng/
ml), 0.2 mM B-ascorbic acid 2-phosphatelAsc 2P
Sigma-Aldrich), 2 mM N-acetyl-L-cysteine(NAC, Sigma-
Aldrich, St. Louis, MO, USA)el™H, 10%*] FBS =3t
A7 EJTHLin et al, 2005). o] AFor= &AM

TA(stemness)e] SAEE AUS5 58 MES A8
Rt
MEEE 2 ASEZ NAEAFA A AREA9 FH

3 xR GaFsie 10%cellol wiske] AjZ tiv) 30000
(B 60kg: 20 g)e] =ol7t vz wp-2olM FFE H
oz A Al 3 x 10°cell %71 =& 108cell/
mouse® ¢l AEAE ¥ STRETINEFS AL
qerzom AMAFT, IS 1002 3k 10°cell/mouse
=3 10%cell/mouser2 A4, ¥ 32S AP 6
F# o] oA BALB/c-nu PHE27E o AtellA] ARS-H]
e, 79 & HEUigu A AFFEEASAIEA
13797 =313le) Aol ARt A8 50k

TEE I SFe IR, S e 2719
fzFog st F7F AFo) 12A 1004 w5
ok AY 7N17%9 ASd 3 248 dlRE 22+

2°C, 3= 50 = 10%, 871 315 12~188)/hr, B
12 h/idays frAletlen 2= 150~ 300 Lux

vt RE AY B2 AL FE AR B

LT 2R oaEw
A3t
ERARE T4Y E/HEE AEXEAR AR
AA HEAHRE Mugd HIFAERE wgeH, 4
A g PBS 100 ulell AlZ2E FHAI 5 FHe| 5F
ol HalFAlsld. SAURES PBSE, FHH=E
& HE ¢ MEFQ A431E FHigad 10°%cell/
mouses A Elstgon, delA AFE A 2ol Alg+
< 10% 10% 10°cell/mouse?] 37< A3 HE
AE7|17ke eldzteld, A8 5 odolHEtE W

2 AfA

Aol ulet AFERo] A FIFL = 5 YL Aol
AlEEE A9 feFe adolA el ¢EAE st Es:

3 THSNUH 0602701).

QEEEA I ZoF 7 F& A7k AN =
BE & tsir F 2
A FoFel =7) 238 APsiHTt

HEHe AN NEZE
7 18] AFS ZPs
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Tumorigenesis Study of Canine Adipose Derived-mesenchymal Stem Cell
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BloMs(aty] ZAf 52 A8 =
isoflurane 2 mlFsellA] APl de dAS 30E
W], S ARl dilEeEte 4 BA thele]
alanine transaminase{ALT), aspartate transaminase
(AST), phosphorus, triglyceride(TG), cholesterol, glu-
cose, total protein(TP), albumine, blood urea biliru-
bin(TBIL), tactate degydrogenase(l.DH), calcium,
creatinine phosphokinase(CPK) XI& PRIME auto-
matic photometer(BPC+ Bio sad)® °]&3l =33}
ATk

o= )\1‘84 =z
=4 o =

ri ot

2 Y A B N
isofluranee 2 v} 3lol] W& 2 AR
2 A7 AN BE AE 5
2z, $), 2, A%, He BAE SFss

B2 SN Ay Y F RAE 548
A

R 4 AT e%ﬂr 2% 9 YE2e

3
Ho 7 uwk=o] Hematoxylin & Eosin @42 3l
HujZd oz HALsHAT

Sy 24 de ASe AFH AZEe|ZEa
A ARgdle] Hagd BEHEAE ZU)sidon, 4
WA AR (one-way analysis of variance, ANOVA)
prow Azo] wrot 28 FAE {488 AAst
Atk EASE FoFe 5%1A A8sHHTh

24

T

4711]7} NE Li AT A thRRolA o] Fok
gy ololol] AE F AUYRZH HPIE ofuldt
B3t JdEitE BEEA Gt

AE He A
s el oj

4 W 717 5 AdTedE eATE
@ F Wss BAEA QY
o 43 A% F 21,28 S ES RIEEE [
(p < 0.08) AFZ7PH BARDAOY o) Fe) AolN §
g AT 2 2 W GNHA S o= Yzt
HArHTable 1, Fig. 1).

40

35

30

Body weight [g]

~—&—1x10"™4

15 ~&—1x10"%
——1x10"6
—O—1x1076 (A431)

0o 14 28 42 56 70 84 98 112 126 140 154 168 181
Days after Inoculation

Fig. 1. Body weight changes of female BALB/c-nu mice
subcutaneously inoculated with cAD-MSC in tumorigenic
study.
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5% & g212 AgolAe) A} olFolHT ey

ko] AAe|

S50 SHAA X BN HMLH 2E
Haz 3 g S8 gaSye BFER o
Sitt. TR ] FPBYL FARE BRI
v wAE Aoz BaEsic,

il )

golgslals QAR LE ez 3 4@zl
foHel Wsle #AHA GohehEelEE EASA
X,

&0 SAHel HEf FAE 8% oAl A716A &4
iz s, Ao FAL Aol A7) A =
= AP ZANE oluet folAel Wale AAEH Ak
ok RS A& Al FAY AhE A A
$ol7 Z7Hp < 0.05)%, #9] A FANA F3<
= HrHTables 4, b).
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Table 2. Summary of tumor volume values of female BALB/c-nu mice subcutaneously inoculated with cAD-MSC in

tumorigenic study

Group summary of tumor volume (Unit : mm®)

Dosage in 0 (Control) 1x10* 1x10° 1x10° 1 x 10° (A431)°
(cells/0.1 mimouse) Mean SD. N Mean SD. N Mean SD. N Mean SD. N  Mean SD. N
3 ND 10 ND 10 ND 10 ND 10 000t 000 10
7 ND 10 ND 10 ND 10 ND 10 1295+ 846 10
10 ND 10 ND 10 ND 10 ND 10 2812 £ 2005 10
14 ND 10 ND 10 ND 10 ND 10 8008 + 5535 10
17 ND 10 ND 10 ND 10 ND 10 109.03 + 68.00 10
21 ND 10 ND 10 ND 10 ND 10 19274 £ 11490 10
24 ND 10 ND 10 ND 10 ND 10 22543 + 143.15 10
28 ND 10 ND 10 ND 10 ND 10 38461 - 319.81 10
31 ND 10 ND 10 ND 10 ND 10 45894 + 36047 10
35 ND 10 ND 10 ND 10 ND 10 44990 + 42193 10
38 ND 10 ND 10 ND 10 ND 10 770.31 + 980.70 10
42 ND 10 ND 10 ND 10 ND 10 64840 + 571.38 10
45 ND 10 ND 10 ND 10 ND 10 -
49 ND 10 ND 10 ND 10 ND 10 -
52 ND 10 ND 10 ND 10 ND 10
56 ND 10 ND 10 ND 10 ND 10 -
60 ND 10 ND 10 ND 10 ND 10 -
63 ND 10 ND 10 ND 10 ND 10 -
67 ND 10 ND 10 ND 10 ND 10 -
70 ND 10 ND 10 ND 10 ND 10 -
74 ND 10 ND 10 ND 10 ND 10 -
77 ND 10 ND 10 ND 10 ND 10 -
81 ND 10 ND 10 ND 10 ND 10 -
84 ND 10 ND 10 ND 10 ND 10 -
88 ND 10 ND 10 ND 10 ND 10 -
Days after 91 ND 10 ND 10 ND 10 ND 10 -
inoculation 95 ND 10 ND 10 ND 10 ND 10 -
08 ND 10 ND 10 ND 10 ND 10 -
102 ND 10 ND 10 ND 10 ND 10 -
105 ND 10 ND 10 ND 10 ND 10 -
109 ND 10 ND 10 ND 10 ND 10 -
112 ND 9 ND 10 ND 10 ND 10 -
116 ND 9 ND 10 ND 10 ND 10 -
119 ND 9 ND 10 ND 10 ND 10 -
123 ND 9 ND 10 ND 10 ND 10 -
126 ND 9 ND 10 ND 10 ND 10 -
130 ND 9 ND 10 ND 10 ND 10 -
133 ND 9 ND 10 ND 10 ND 10 -
137 ND 9 ND 10 ND 10 ND 10 -
140 ND 9 ND 10 ND 10 ND 10 -
144 ND 9 ND 10 ND 10 ND 10 -
148 ND 9 ND 10 ND 10 ND 10 -
151 ND 9 ND 10 ND 10 ND 10 -
155 ND 9 ND 10 ND 10 ND 10 -
158 ND 9 ND 10 ND 10 ND 10 -
162 ND 9 ND 10 ND 10 ND 10 -
165 ND 9 ND 10 ND 10 ND 10 -
169 ND 9 ND 10 ND 10 ND 10 -
172 ND 9 ND 10 ND 10 ND 10 -
176 ND 9 ND 10 ND 10 ND 10 -
179 ND 9 ND 10 ND 10 ND 10 -
181 ND 9 ND 10 ND 10 ND 10 -

S.D., Standard Deviation; N, Number of Animals; ND, Not Detected.
2Animals were inoculated with A431 cell line at 4th days after inoculation cAD-MSC and sacrificed at 42th day.
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Fig. 2. Tumor volume changes of female BALB/c-nu mice
subcutaneously inoculated with cAD-MSC in tumorigenic
study.

2 HES A7)EEH5HL T Jor), BE Fo
FRse 593 7R

|23} AEE FH8a, 23E
njEsA Fojr}, Yukyg o= wjolE7]MlE(embryonic
stem cells; ESCsjte] ASAE 7R Arkar LA
glom, WA NBUn vivoet BRAANE(in vitro)2Z
01—2;40111 B2 Ay 2E At’“‘o}*— AAEo] Wi
o ZHNEE BeEH A

sojxt}. W E, FAllM o

E.-S. Lee et al.

A8 & Y 2Fo| AgHojgty AzEH, olF A
1ol Balsde 71K E7\MEF Fite] ozt
2ol e, Aoy e EEshe Aol 2R
go] 7+ 24e] 7|HNEE Eesule A7t IPEHL
2chBlau et af, 2001).

e 2R o|2 dpdM FUHENEE ZHL
2 Baislo) &4 23S FEsSAY FEAHoR Y
7154 F3A sk 09 E7AEe SR
z2A0] Z7vCrevensten et al, 2004)°1vt ™ (Arinzeh
et al, 2003; Chamberlain et al, 2004), AGrin-
nemo et al, 2004), - A& (Barry, 2003) ¥t ok
g} A173(Sugaya, 2003)elu} ) RZ2], o 74, A1, ¥
#{Chapel et al, 2003; Ortiz et al., 2003) T22% &
shal= oS Byt odd AAEL A E7AES
AT XBAZAM thFet 22e] FEo A F-&
Azt 7188e 2wty & F Ug ZAolthBaksh er
al., 2004).

o] &, Z7F4&7)4E(Mesenchymal stem cells;
MSCs)ie 7ixl9) 834 F okt 2o 2=,
ARNE 25 ERste Aoz AT olF o
7R AEZRANM Y F7) VM E BT A8
How A ZFwato] ope) A, AgA|EAA
Z0AZ/HEY 27t F=e] it o2’ FH
Z7|NEE theke AgdxF oz B3t #lEien,

Table 3. Tumor incidence rate of female BALB/c-nu mice subcutaneously inoculated with cAD-MSC in tumorigenic study

Test item Dosage in (cells/0.1 ml/mouse) No. of animals No. of tumor bearing mice Tumor incidence rate (%)
PBS 0 10 0/10 0
cAD-MSC 1x10* 10 0/10 0
cAD-MSC 1x10° 10 0/10 0
cAD-MSC 1% 10° 10 0/10 0
A431 1x10° 10 10/10 100

Table 4. Summary of absolute organ weight values of female BALB/c-nu mice subcu{aneously inocutated with cAD-MSC in

tumorigenic study

Group summary organ weight (Unit : g)

Dosage in 0 (Control) 1x10° 1x10° 1% 10° 1 x 10° (A431)

(cells/0.1 ml/imouse)

iterms Mean SD. N Mean SD. N Mean SD. N Mean SD. N Mean SD. N
Necropsy 2603+ 303 10 2628+184 10 2657+252 10 2570+176 10 2664+313 10
Spleen 01216 « 0.0257 10 0.1437 + 0.0362 10 0.2157 £ 0.2687 10 0.1221 +0.0304 10 0.1424 + 0.0414 10
Liver 12214 + 04315 10 10702 + 0.4529 10 1.3227 + 0.5083 10 1.1365+0.1989 10 1.2814 + 04687 10
Kidney (L) 0.1838 + 0.0401 10 01763 + 00138 10 0.1768 + 0.0323 10 0.1601 £ 0.0168 10 0.1715 + 0.0158 10
Kidney (R)  0.1741+ 00388 10 0.1752 % 00155 10 0.1808 + 00286 10 0.1644 £ 00152 10 0.1768 + 0.0233 10
Heart 01307 + 0.0161 10 0.1291 + 0.0119 10 0.1307 £ 0.0129 10 0.1251 +0.0092 10 0.1468°+ 0.0168 10
Lung 01719 + 0.0134 10 0.1658 + 0.0137 10 0.1753 £ 0.0266 10 0.1627 + 0.0268 10 0.1522 + 0.0241 10

S.D., Standard Deviation; N, Number of Animals.
2 gignificantly different from the control group; p < 0.05.
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Table 5. Summary of relative organ weight values of female BALB/c-nu mice subcutaneously inoculated with cAD-MSC in

tumorigenic study

Group summary organ weight (% body weight)

Dosage in 0 (Control) 1 x 10* 1 x 10° 1x10° 1 x 10° (A431)

(cells/0.1 mi/mouse)

items Mean SD. N Mean SD. N Mean SD. N Mean S.D. N Mean SD. N
Necropsy 26.03 + 3.03 10 2628+184 10 2657+252 10 2570+176 10 2664+ 3.13 10
Spleen 05318 + 02425 10 0.5434 £0.1091 10 0.7638 + 0.7809 10 04731 £0.1034 10 04821+ 0.1633 10
Liver 46510 + 15267 10 4.0829 £+ 1.7271 10 4.8885 + 1.3086 10 4.3983 £ 0.5027 10 4.4199 + 1.8961 10
Kidney (L) 0.7059 + 01173 10 0.6724 £ 0.0508 10 0.6643 + 0.0862 10 0.6229 + 0.0528 10 0.6075+ 0.1689 10
Kidney (R) 0.6730 + 0.1382 10 0.6668 £ 0.0384 10 0.6797 +0.0744 10 0.6399 + 0.0444 10 06198 £ 0.1702 10
Heart 05036 + 0.0468 10 0.4915 +0.0299 10 0.4927 +0.0332 10 04873 +0.0263 10 0.5539°+ 0.0526 10
Lung 0.6675 + 00852 10 0.6323 +0.0519 10 0.6597 +0.0695 10 0.6311 £ 0.0800 10 0.5733% 0.0725 10

S.D., Standard Deviation;

ke 53 s & T olge} slof AN
FHojjri 9] Eﬂkﬂ—“f‘— A o] @ugte] ol F7NEE

ol g8t 27T TZA Y AFE oFoA L Yt} o]
23 dre 2] AN & FEHA o} B
Aol 7o MEL EdFE AAEHZ UrHCaplan
and Bruder, 2001).

B ApA o] &8 AHAE e FUFETIMEES
AR B FEE A s APAEAAN 7 AEE
Balg] WozA Sz g &2lF BAE g
A A-F FHAEY FRGOR ) HE FET
7] A=k A vﬁ‘ﬁgﬂ*ﬂi‘ﬂﬂr

ALAZ F2 AA FOEE7
Z7HEE7INEO) *ﬂi?.i]ixﬂi*ﬂv% Ad= Aol
ZEA o] o] AEY FUYIFARE AFo A
g graty, Aoy 25 F9] 4A F19E7)
Aol Wby Alge % AY AAS AA, FHsks
7o) ol Ade oot

oj7]ell e 6589 9k BALB/c-nu whH-2dllA 10%,
10°, 10°%cell/mouses! %2 719 AWM EH T
Z7|NEE FlslEAtet U7 2YEA AFE <
3 ARE By Agd BE X sEZAA &
?_V—Li Zohtgo] dojuir] e-S EIFRULH, &

2t

1
})\ gy
H

)
49

1L J&rﬂﬂﬂ °‘9kt} ‘Efﬂ 2 Aﬂ*ﬂ 2318 & il
oA RE ME A U Ao ek WAZRATH &
AAME FFe] Ao T 27 TS 2
SR>l

oo ARE FYTu] ANFELA e AWML &
# FNPAE7IAEE B ddzstla &4, 5

-1
4 HANE T £ A B

© Kl
P u e sl Sold Yaad W wsE v
BRIA) ok AEARARAL FF FAoIvel Bl

2 Significantly different from the control group; p < 0.05.

N, Number of Animals.

TS BTk ARt
ZAle| 2
2 QTE g sk FHEAR] 3 AYEE
8AKIT AKI(10548) BK21 Srololeiapgargiel o

o S

k|

i)

Arinzeh, TL., Peter, S.J., Archambault, M.P,, van den, B.C,
Gordon, S., Kraus, K., Smith, A. and Kadiyala, S. (2003).
Aliogeneic mesenchymal stem cells regenerate bone in a
critical-sized canine segmental defect. J. Bone Joint Surg.
Am., 85, 1927-1935.

Baksh, D., Song, L. and Tuan, R.S. (2004). Adult mesenchy-
mal stem cells: characterization, differentiation, and appli-
cation in cell and gene therapy. J. Cell. Mol. Med., 8, 301-
316.

Barry, F.P. (2003). Mesenchymal stem cell therapy in joint dis-
ease. Novartis Found. Symp., 249, 86-96.

Blau, H.M., Brazelton, TR. and Weimann, J.M. (2001). The
evolving concept of a stem cell: entity or function? Cell,
105, 829-841.

Caplan, Al and Bruder, S.P. (2001). Mesenchymal stem
cells: building blocks for molecular medicine in the 21st
century. Trends Mol. Med., 7, 259-264.

Chamberiain, J.R., Schwarze, U., Wang, PR., Hirata, RK,
Hankenson, K.D., Pace, J.M., Underwood, R.A., Song,
K.M., Sussman, M., Byers, PH. and Russell, D.W. (2004).
Gene targeting in stem cells from individuals with osteo-
genesis imperfecta. Science, 303, 1198-1201.

Chapel, A., Bertho, J.M., Bensidhoum, M., Fouilard, L.,
Young, R.G, Frick, J., Demarquay, C., Cuvelier, F,
Mathieu, E., Trompier, F., Dudoignon, N., Germain, C.,
Mazurier, C., Aigueperse, J., Borneman, J., Gorin, N.C.,
Gourmelon, P. and Thierry, D. (2003). Mesenchymal stem
cells home to injured tissues when co-infused with
hematopoietic cells to treat a radiation-induced multi-



278 E.-S. Lee et al.

organ failure syndrome. J. Gene Med., 5, 1028-1038.

Crevensten, G, Walsh, A J., Ananthakrishnan, D., Page, P,
Wahba, GM., Lotz, J.C. and Berven, S. (2004). Interverte-
bral disc cell therapy for regeneration: mesenchymal stem
cell implantation in rat intervertebral discs. Ann. Biomed.
Eng., 32, 430-434.

Grinnemo, K.H., Mansson, A., Deligren, G, Klingberg, D,
Wardell, E., Drvota, V., Tammik, C., Holgersson, J.,
Ringden, O., Sylven, C. and Le Blanc, K. (2004). Xenore-
activity and engraftment of human mesenchymal stem
cells transplanted into infarcted rat myocardium. J. Tho-
rac. Cardiovasc. Surg., 127, 1293-1300.

Jackson, L., Jones, DR., Scotting, P. and Sottile, V. (2007).
Adult mesenchymal stem cells: differentiation potential
and therapeutic applications. J. Posigrad Med., 532, 121-
127.

Lee, RH. Kim, B, Choi, I, Kim, H.,, Choi, H.S,, Suh, K,
Bae, Y.C. and Jung, J.S. (2004). Characterization and
expression analysis of mesenchymal stem cells from
human bone marrow and adipose tissue. Cell. Physiol.
Biochem., 14, 311-324.

Lin, TM., Tsai, J.L, Lin, S.D., Lai, C.S. and Chang, C.C.
(2005). Accelerated growth and prolonged lifespan of adi-
pose tissue-derived human mesenchymal stem cells in a
medium using reduced calcium and antioxidants. Stem

Cells Dev,, 14, 92-102.

Ohnishi, S., Yanagawa, B., Tanaka, K., Miyahara, Y., Obata,
H., Kataoka, M., Kodama, M., Ishibashi-Ueda, H., Kan-
gawa, K., Kitamura, S. and Nagaya, N. (2007). Transplan-
tation of mesenchymal stem cells attenuates myocardial
injury and dysfunction in a rat model of acute myocardi-
tis. J. Mol. Cell. Cardiol., 42, 88-97.

Ortiz, L.A., Gambelli, F., McBride, C., Gaupp, D., Baddoo, M,
Kaminski, N. and Phinney, D.G. (2003). Mesenchymal
stem cell engraftment in lung is enhanced in response to
bleomycin exposure and ameliorates its fibrotic effects.
Proc. Natl. Acad. Sci. USA, 100, 8407-8411.

Pansky, A., Roitzheim, B. and Tobiasch, E. (2007). Differenti-
ation potential of adult human mesenchymal stem cells.
Clin Lab., 53, 81-84.

Sawada, R, lto, T. and Tsuchiya, T. (2007). Safety evalua-
tion of tissue engineered medical devices using normal
human mesenchymal stem cells. Yakugaku Zasshi, 127,
851-856.

Sugaya, K. (2003). Potential use of stem cells in neurore-
placement therapies for neurodegenerative diseases. Int.
Rev. Cytol., 228, 1-30.

Vilquin, J.T. and Rosset, P. (2006). Mesenchymal stem cells
in bone and cartilage repair: current status. Regen Med.,
1, 589-604.



