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=

=237 dd A BMP-2 FE A2 vy 2u WA 23ard
= 4THES AXFTYTHEM  Guanidine-HCI; 50mM  Tris; 50mM
EDTA pH 7.4, 5mM benzamidine HCl; ImM phenyl-methyl-suffonyl fluoid
and 0.1M e-aminocaproic acid)(Sigma, St. Louis, Mo, USA). A|x¥ ¢+
Z o 38ml9t 23 Z7] 2 60mges WHSAIA LA EHsAa, ol F g
2 Sz 38mlE F7HE & AHA 4=0lA T0rpm HrE= Al
Al ZElste] ¥HSAIZTE ©]F Nanosep(Pall Corp. Portsmouth, VA,
UsA)¥ dAEE 7S ol&ste] w5 AAe 73 F A8E Evlst
o] BMP-2 Enzyme-linked immunosorbent assay(ELISA) kit(R&D system,
Minneapolis, NM, USA)E ©]-& BMP-29] & F&FS &243%.

2. A7 FARMNAES L=} W &
17kl A Qo) %=S Hir¥d D-PBS(Dulbecco's phosphate buffered
saline, Gibco BRL, Paisley, Scotland)= gtx}d| TrolA] &ate] ol A 7S
AAG -, 5% S-Hol &Ho] 592+ Dulbecco's modified eagle's
medium(DMEM, Gibco BRL, Paisley, Scotland) ¥ ] ol 4] 1] 4] 7} 9] & o] &
stol 225 2 Ak 2A A8 AW 22 @GH S 250U0/mle] A
1A ¥ collagenase(Sigma, St. Louis, MO, USA)7} &% DMEM Hl 2| o A 1
A7 30 BF S 4 A shelvh £4 AP g 4 o] 245 D-PBSE
oAb Aol W F, 10% -Efel @A ¥ 100 unit/ml penicillin, 100 g/ml

streptomycin®©] E°] 1+ DMEM(Gibco BRL, Paisley, Scotland) HJ A = il
gkate] 37T, 5% & 71oll A vl et At vl = 3L ol gk A ul2ks}g]
. A7 29 o) trypsin / EDTA(Sigma, St. Louis, MO, USA) &4 g
O R QI A A Al E skl A Hiel Ws B kit

3.7 2RAES] dA WP

Q7ke] 2§ 4L Witd D-PBSE FHakel shobd] sxbe] Fol YRS

_7_



Al

Y

3t 5, 5%9] $-Elo} & o] 5] U= DMEM ull ] ol A 1] A 7}9] & o]
Fol 245 ZA Asith A A2 % 24 &3S 100U/ml ] A 2
collagenase(Sigma, St. Louis, MO, USA) 7} 3} ¥l DMEM H %] o] 4] 1A]

PR AE skt 24 A 25 245 DMEM WA 2 7 b
Aol W F 10% $-elol @33} 100 unit/ml penicillin, 100 g/ml

o oo
ol

(o

&
streptomycin, Glutamax I, b FGF7} £©] ¢l Ham's nutrient mixture(Gibco
BRL, Paisley, Scotland) 8l A & 58} 37°C, 5% CO, Bl 7] ol A 1l &3}
Atk ANF7F 29 o trypsin / EDTA £4 g H o & QA7 28 A XS
FHEl A Ao Ys B sk

=

4. A =S AXY A wj g
A7re] F 22 & FitH D-PBSOIA FAZ|E o] §-3to] ghate] P A4
T AAR F 2 AYE ol gt & 245 A s A A

Z 2S5 Img/ml 9] Al| 43 collagenase(Sigma, St. Louis, MO, USA)7} €
DMEM 8 2] o] A 20+ &<QF 30 &4 A st 54 A8 3 A& Z%
& =

molA] ARV B F FEAE Wl F 10% $-Hho}

N

_E

100 unit/ml penicillin, 100 g/ml streptomycin®] 5] 1= DMEM(Gibco
BRL, Paisley, Scotland) ¥l A| & 1L1HFs}e] 37T, 5% CO, vl 7] ofl 4| vl &3}
ATk vl = 3ol gk WA wskstd Tk A7t 29 o trypsin / EDTA

G Ao A 23 AEE FHske] AA Dol YE B 5kl

5. 0% BHFEVIAEY] DA Wi
=9 AAA 10mIN & &S A2 s uH o] HrtE Alg Hol| Fat
2o 2 Rol Uk -ul 4l 2] (density gradient centrifugation) W &
Fo &3 MxE FYstAnh. ds] A sH Ficoll(GE Healtheare
Bio-Sciences AB, Uppsala, Sweden)< 50ml ¢4 el ©al & AR &
A

of Al ¥ 9ol A=A T8k 2500 rppmol A 3023 A4 2] 5k

/

_8_



GAA Z RS Bttt Bobxl @A L FS D-PBSE F A#H Ao Wl
T, 10% $-Ejo} &
%1+ DMEM(Gibco BRL, Paisley, Scotland) Bl X] 2 nHksle] 37T, 5% CO,
v k71 ol A v Fst et vl Al = 3L el & HA w kst ith Aot 2
o trypsin / EDTA &4 *] 2] 9 ARG =7 MEE TR st HA A
Ao W Bt sl

d 7} 100 unit/ml penicillin, 100 g/ml streptomycin®| & ©]

6. 4 WM F Mz T4 &3

A7VA] A EZE FHA T &4 A3 WE-S-(reverse transcriptase polymerase
chain reaction: RT-PCR), von Kossa ¥4} “12] i1 alkaline phosphatase (ALP)
A MG 98] 1x 10°7] A EZ, Cyquant 415 ) 22+ 2x 1077 A EE
7+ 7} 6 well plate2} 24 well plate®l] 3} (seeding) 3} ST, Q17 A Q1o Al 32
+ DMEM-HG(Gibco BRL, Paisley, Scotland)®ll 10% $-Efjo} & % o] o3t
B Ao A, Q17 ZFAEe 7+ ZE7|AEE DMEM-LG(Gibco BRL,
Paisley, Scotland)®ll 10% B o} & o] Eo 3t vl x| ol A, JAZF LHA X =
Ham's nutrient mixture(Gibco BRL, Paisley, Scotland) #l %] ol 10% -$-Efjo} &
ol oIzt WA el A ZF 2} i &F shlvh Al 52 2441 7F F-ofl v A=
1% $-Effo} &% ¥ 10m M-glycerophosphate(Sigma, St. Louis, MO, USA),
02mM  ascorbic  acid(Gibco BRL, Paisley, Scotland), 10°M
dexamethasone(Sigma, St. Louis, MO, USA)7} =] %)+ minimum essential
medium alpha medium(a-MEM, Gibco BRL, Paisley, Scotland) & - %= H} A] 2
WA AT, G372 FAE Dot 1% FHoF o] Eolide
-MEM Hjj 2] ¢} &3t5l o 7245 9] 3] 24well-plateel] well & 27} 5m
o] Fo 2 1ml¥ Yo %31 6well- plateol] 25mg o] YO 2 3mlH Lo
Aeh AW BRI BN BRI NAUE g o2
23 E7d S Frrete] Mg AL o yro] At B
7} 2+ Cyquant 4, Al FE A EA &l th3F RT-PCR, ALP ¢4 4

o

]

von Kossa & A& A] 8 3} 91 T}



A3 F2AE dolr 7] 918 Cyquant &4 A|7Ee] & &0 wp& 34k
%S ol = HAFEA] Cyquant =52 9 & (Invitrogen, Eugene, OR, USA)

HAlel A A e & 2-5% < Aol A v getal, o] F A=

7. AIX Z3¥A EA A} Z=H(Collagen type I Osteocalcin, Osterix,
MSX2, DIx5)

Hl &8k 7} A 3£ & RNeasy mini kit (QIAGEN, Germantown, MD, USA)E ©]
g3lo] & 7] 12 3 Ak(ribonucleic acid: RNA)S ]3¢t} £2]3F & RNA
1ug®ll Oligo d(T) 16 primer 2.5mM(Invitrogen, Grand Island, NY, USA)< 3 7}
3k 70°C ol A 543t 3 3] 4% (annealing) ¥, RT premix(Bioneer, ) %,
) E o] &ste] 42T ol A 1A13F, 95T ol A 532, 4Tl A 57 3F Wh-g-3f o
AR Y5 A 2] B34k (complementary deoxynucleic acid: cDNA)< 37
t}. 344 3k cDNA 1ulE 7+ 7}2] primer 10pmol/ul®) 2 H 7}so] & 5 H-3] 7}
20ul7F H =5 o = T3 4 A2 1E-S-(polymerase chain reaction: PCR)-S-
A A8 S RT-PCRO| o &F U =" 0 & B-actins AH&-3F o,
A 8 =5 TINA program(Raytest, Straubenhardt, Germany)< ©] -8

i

=l ol
OF 2x

Oli
-

8. Alkaline phosphatase, von Kossa & 2}

ALP G vk 2574 4719] 7} A E citrate buffered acetone (Sigma,
St. Louis, MO, USA)¢] £°] &= LA A& AREate] 30% &< 2 AA 7]
T, THTE 45x w¢h Ao Ul P2l S & alkaline-dye
mixture(Sigma, St Louis, MO, USA)E 7} welloll 483ttt 2ol A 2 &
Elasy 5

Ao &k # 308 Fob kS A Z Tk u

o

AL A EE 2%
o] Wl ¥ Mayer's Hematoxylin(Sigma, St Louis, MO, USA) &<} of| A 10& 3t
WS Al AT ThA] 3 W S /742 1383 A o] o] #233 )

von Kossa & A2 4F7F v 3k M2 E S/HF2 -8 o] Wi, 3%

_10_



A= = 7 A2 (silver nitrate) 848 A &8 ol M Ble At 3
A 302 FF WA AT SRR Sk Aol WAL S
o A EHlol A Z T 24 ZFo] Ak A& Qlskal T
#2s A Th 94 F Metamorph *Z = 71 3 (Universal-imaging, Downingtown,

PA, USA)E o] &3te] AM A= g A =Fslato] v alakel

S

9. In Vivo A 3
TE Aol Ay AFgow I F7|H(paste F) T
A

3|
BMP-2(50pug/mlh)E 233 @37 dS Frnfg-29 st 44

e
i

]_

olr

o] 45 & ZA T HAALE AP o] F A Aoz Y
T2 ok A Z(2x10°71) S ZEHsEE wk ol 1ecE 100 plo] €3] =74 3}
TS T oo o Sol AT oEM AEE Ao AN

[e)
Hematoxylin and Eosin(H&E), ALP, von Kossa 32 & A| 33} o1, 7} A
7 ZRAEZE E3EA=AE AFH gdstr] fste Wy

(Osteocalcin, Bone sialoprotein)= 57} 2 A] 8 3} 31 t}.
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1. 2Pl F&

12, ]2 Ul BMP-2 &% dolr7] 913 HAIZ guanidine HCL
s ARSI T g3 Eride 2 Aol AREE AEskd
Regeneration' " Technologies INC] #3821t ofy2} tf3wl=+ U] Korea
bone bankAFe] A2 ThE AW o2 w5 o] o} A AE 8k E A] e Al
¥ 27HA(K-6, K-3)5 Bl o & HAMS A8ttt Adb= obd ¥
13 2okt HAA 2 ATl A ARE3E D37 19 1004
RE ZAEo] glow, BMP-29] 3i&<S DBM lg & FFdFo= 3
bk 1.0667ug/gel AFRto] EFkE o] SISt o] & BlulutQl BRAL
AF vl Al K-64%F Hobe oFgF W RS Holl AR
K-3 AlFel Hlsto = A& el BMP-2E st don, oA H
AFatet o] M2 & vdAdSs Eith

pg Content of BMP-2

18.0
16.0 r
140
120 r
10,0
8.0 r
6.0
4.0 r
2.0

+
+
L
4
4
-
4

S+ & B @ 2 &
& & RO Qc%@ &\@ W&
) o
RN ® A ()Q quo pr

219 1. The content of bone morphogenetic protein-2 in demineralized bone matrix.

The "R" label represents the DBM that was used for this study. Labels "K-3" and "K-6"
represent the control DBM used for BMP-2 detection in DBM, both of which are
manufactured by the Korea Bone Bank in Korea. We analyzed the content of BMP-2 in
DBM by ELISA technique. This graph shows that the amount of BMP-2 in the "R"
sample is in 1.0667 microgram in 1 gram of DBM. The value was noted to be in
between the amounts detected in the "K-6" and "K-3" samples. DBM: demineralized bone
matrix, BMP: bone morphogenetic protein, ELISA: enzyme-linked immunosorbent assay.
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T

2. YA &3

7h FAJAAAE

(1) A= 52 AAE

% 2914 Cyquant =4 955 ©]83t Cyquant &4
2D 7dA o djxatel| nlste] A A

A T AATHP<0.05). =3 D37 H AY FHFok FEgle]l 39
Hlate] 744 Al 54 Qle] Ax Alx7E S71s As g +#

91 2 Th(p<0.05).

120
100
=]
5 80
2 60
(]
g a0
“ 20
o
Jday LF Jday LF Fday LF Fday LF
CON DBM COMN DBM

219 2. Proliferation result of ligamentum flavum cell.

Cyquant assay of ligamentum flavum cells was performed. Smg/ml of demineralized bone
matrix was administrated to the cultures and cultured for 3 and 7 days. Results showed
an increase in fluoresence in experimental group at 3 and 7 days respectively (p<0.05).
LF CON: ligamentum flavum only group, LF DBM: liagamentum flavum + demineralized
bone matrix group.

KR

=<

A A} 57
@4 2+ dAdA yEd 5 A= FEAAE Collagen type I,
Osteocalcin, Osterix, MSX2, DIx5, Bone sialoprotein(BSP)-S RT-PCR "'H S
o] g5le] =AYt =4 A= 19 337 2okt T Tl A] B 2

o] Ml 7] TUAA = ZHA WA WL F8E ) 2ot} v] w5}

ol A A A A WEE vhERLA] @ kT

my &

oft MK

%9,

S
>

o2
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5,
Q 2
(D
] — o) L
| 0 & O =
= Q@ o) 52 0 O
0 @ 5 0 b e DBM
¥ @ F = 2 5
| o = >
+
+
< 25 ® 3 days LF CON ® 3 days LF DBM
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219 3. RT-PCR and densitometry of ligamentum flavum cell.

Smg/ml of demineralized bone matrix was administrated to the cultures and the cell were
cultured for 3 and 7days. RT-PCR: reverse transcriptase polymerase chain reaction, DBM:
demineralized bone matrix, Col 1: collagen type 1, LF CON: ligamentum flavum only
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Z1¥ 4. Alkaline phosphatase staining of ligamentum flavum cell.

The cells were cultured for 2 weeks(x100). The histogram represents the staining extent
with metamorph. Results show an increase in staining density of the experimental group
(p<0.05). LF CON: ligamentum flavum only group, LF DBM: liagamentum flavum +
demineralized bone matrix group.
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1% 5. von Kossa staining of llgament flavum cell.
The cells were cultured for 4 weeks(x100). The histogram represents the staining extent
with metamorph. Results show an increase in staining density of the experimental group
(p<0.05). LF CON: ligamentum flavum only group, LF DBM: liaga- mentum flavum +
demineralized bone matrix group.
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719 6. Proliferation result of myoblast.

Results showed an increase in fluoresence in experimental group at 3 and 7 days
respectively (p<0.05). Myo CON: myoblast only group, Myo DBM: myoblast +
demineralized bone matrix group.
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213 7. RT-PCR and densitometry of myoblast.

Smg/ml of demineralized bone matrix was administrated to the cultures and the cell were
cultured for 3 and 7 days. RT-PCR: reverse transcriptase polymerase chain reaction, Coll:
collagen type 1, Myo CON: myoblast only group, Myo DBM: myoblast + demineralized
bone matrix group.
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1% 8. Alkaline phosphatase staining of myoblast.
The cells were cultured for 2 weeks(x100). The histogram represents the staining extent
with metamorph. Results show an increase in staining density of the experimental group

(p<0.05). Myo CON: myoblast only group, Myo DBM: myoblast + demineralized bone
matrix group.
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1% 9. von Kossa staining of myoblast.
The cells were cultured for 4 weeks(x100). The histogram represents the staining extent
with metamorph. Results show an increase in staining density of the experimental group
(p<0.05). Myo CON: myoblast only group, Myo DBM: myoblast + demineralized bone
matrix group.
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19 10. Proliferation result of osteoblast.

Results showed an increase in fluoresence in experimental group at 3 and 7 days
respectively (p<0.05). OB CON: osteoblast only group, OB DBM: osteoblast +
demineralized bone matrix group.
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19 11. RT-PCR and densitometry of osteoblast.
Smg/ml of demineralized bone matrix was administrated to the cultures and the cell were
cultured for 3 and 7 days. RT-PCR: reverse transcriptase polymerase chain reaction, Coll:

collagen type 1, OB CON: osteoblast only group, OB DBM: osteoblast + demineralized
bone matrix group.
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719 12. Alkaline phosphatase staining of osteoblast.

The cells were cultured for 2 weeks(x100). The histogram represents the staining extent
with metamorph. Results show no significant difference between control and experiemental
groups (p>0.05). OB CON: osteoblast only group, OB DBM: osteoblast + demineralized
bone matrix group.
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Z1% 13. von Kossa staining of osteoblast.
The cells were cultured for 4 weeks(x100). The histogram represents the staining extent
with metamorph. Results show no significant difference between control and experiemental
groups (p>0.05). OB CON: osteoblast only group, OB DBM: osteoblast + demineralized
bone matrix group.
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219 14. Proliferation result of mesenchymal stem cell

Results show no significant differences in fluoresence between experimental and control
groups at Day 3 or Day 7 respectively(p>0.05). MSC CON: mesenchymal stem cell only
group, MSC DBM: mesenchymal stem cell + demineralized bone matrix group.

_22_



a9 15% Ba & 5 %ol W 271 7974 2R AR 2
sk g2t vl aste] AT A 23 AR T A A E A
ottt =8 A EAX A 3k Fd T Woll A2l vlal A] i 2ol A = 3Y
Aol vlste] 79 oFzhel a 27T AP e B £AL
ol oAb 9] o ]2 oln) gl a7 oh gtk

o
oy 8
o 4] e,
:' = Fy
m s
= J

+
.I.

« 3 days MSC CON =3 days MSC DBM
% 1.2 ® 7 days MSC CON  ® 7 days MSC DBM

1 -
s
= 0.8 |
=
é 0.6
g 04 1
@
Z 02
=
[ ]

Col 1 Osteocalcin Osterix MSX 2 DLXS

19 15. RT-PCR and densitometry of mesenchymal stem cell.

Smg/ml of demineralized bone matrix was administrated to the cultures and the cell were
cultured for 3 and 7 days. RT-PCR: reverse transcriptase polymerase chain reaction, Coll:
collagen type 1, MSC CON: mesenchymal stem cell only group, MSC DBM:
mesenchymal stem cell + demineralized bone matrix group.

_23_



(3) Alkaline phosphatase, von Kossa Y

X
0%
oX
k>
Y
o

ALP < A3} von Kossa @A ol A t) 23} A&+ B 5o

Bt v A Fde ERA RS HS2eH A &3l a7 d o] 295 A

MSC
CON

MSC
DBM

ALP staining result of M3C cell

MSC CON MSC DER

219 16. Alkaline phosphatase staining of mesenchymal stem cell.

The cells were cultured for 2 weeks(x100). The histogram represents the staining extent
with metamorph. Results show no significant difference between control and experiemental
groups (p>0.05). MSC CON: mesenchymal stem cell only group, MSC DBM:
mesenchymal stem cell + demineralized bone matrix group.
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213 17. von Kossa staining of mesenchymal stem cell.

The cells were cultured for 4 weeks(x100). The histogram represents the staining extent
with metamorph. Results show no significant difference between control and experiemental
groups (p>0.05). MSC CON: mesenchymal stem cell only group, MSC DBM:
mesenchymal stem cell + demineralized bone matrix group.
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" BMP2-DBM paste

DBM paste
% 18. DBM or BMP2 + DBM.

The DBM and thBMP-2 + DBM were implanted into subcutaneous space of nude mouse

for 4 weeks (Trichrome stain, x200). DBM: demineralized bone matrix, BMP: bone

morphogenetic protein, *:
bone formation.

DBM, #: newly synthesized extracellular matrix, arrow: new

3=V

o

;01_
;OD

U AlxE X

23!

!

—

<
o)
s

)
5

|
—_

NJo

Bo

ojn

o)

Eays

Holx gokth. a¥rE &9 o7t

.
R

W
o

B

od

;OL

1

717 #pA el 2]

M

23

o
o
<

ol A
A= |

(2) Hematoxylin and Eosin

3]=714 Aol Abolel A

el
R
N
M

o

-

CHLE 19).

LR

_26_



LF

219 19. Hematoxylin and Eosin staining of in vivo specimen. '

The DBM with or without cells were implanted into subcutaneous space of nude mouse

for 4 and 8 weeks (x200). DBM: demineralized bone matrix only group, LF: ligamentum
flavum cell + demineralized bone matrix group, MB: myoblast + demineralized bone

matrix group.
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dweeks |

8weeks |

719 20. Alkaline phosphatase staining of in vivo specimen.

The DBM with or without cells were implanted into subcutaneous space of nude mouse
for 4 and 8 weeks (x200). DBM: demineralized bone matrix only group, LF: ligamentum
flavum cell + demineralized bone matrix group, MB: myoblast + demineralized bone
matrix group.
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1% 21. von Kossa staining of in vio specimen.A
The DBM with or without cells were implanted into subcutaneous space of nude mouse
for 4 and 8 weeks (x200). DBM: demineralized bone matrix only group, LF: ligamentum

flavum cell + demineralized bone matrix group, MB: myoblast + demineralized bone

matrix group.

o = : -
Z1% 22. Osteocalcin staining of in vivo specimen.
The DBM with or without cells were implanted into subcutaneous space of nude mouse
for 4 and 8 weeks(x200). DBM: demineralized bone matrix only group, LF: ligamentum
flavum cell + demineralized bone matrix group, MB: myoblast + demineralized bone

matrix group.
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(6) Bone sialoprotein % 41
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213 23. Bone sialoprotein staining of in viv

The DBM with or without cells were implanted into subcutaneous space of nude mouse
for 4 and 8 weeks(x200). DBM: demineralized bone matrix only group, LF: ligamentum
flavum cell + demineralized bone matrix group, MB: myoblast + demineralized bone
matrix group.
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Abstract

Osteogenic effect of human ligamentum flavum, myoblast,
osteoblast and mesenchymal stem cell by demineralized bone matrix

Eun Su Moon

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Hui Wan Park)

An ideal bone substitute should have three important properties, namely:
osteogenetic potential, osteoinductive nature and osteoconduction to provide
scaffold for bone formation. Demineralized bone matrix(DBM) has both
osteoinductive, as well as an additional capability to release these
osteoinductive factors in a controlled and timely manner. If we are able to use
the osteoprogenitor cells with DBM together, then we can have a combination
which can be an ideal bone graft substitute.

Commercially available DBM was used in our study and we analyzed the
content of BMP-2 in DBM. Tissue for cell culture was obtained during
operative spinal procedures with the informed consent of the patients. Each
cell obtained from the tissue was cultured primarily up to two phase and then
cryopreserved. The cultured cells were divided into two groups for osteogenic
differentiation. The control group used an osteogenic media only while the
experimental group used an osteogenic media supplemented with DBM.
Cellular proliferation was assessed by Cyquant assay. The Reverse
Transcription- Polymerase Chain Reaction(RT-PCR) for collagen type I,
osteocalcin, osterix, MSX2, and DIx5 were performed on third and seventh
day of osteogenic cellular culture. Alkaline phosphatase(ALP) staining at 2
weeks and von Kossa staining at 4 weeks, including quantification of staining
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results using Metamorph, were performed for the evaluation of osteogenesis
effect.

The content of BMP-2 in DBM was extremely small amount of 1.0667ug/g.
Results of cyquant assay showed that there was no cytotoxic effect on various
cell types and that there was an increase in cell number with time. Results of
RT-PCR showed that there was no increase in number of various osteogenic
markers in the experimental group as compared to the control group. The
results of ALP and von Kossa staining showed that there was a statistically
significant increase in the number of ligamentum flavum cells and myoblasts
in the experimental group. Although there was an adequate osteogenic
potential in the osteoblasts and mesenchymal stem cells of both control and
experimental group, but still a lower tendency of osteogenesis was found in
the experimental group(no statistically significant).

We also have an additional animal study with ligamentum flavum cells and
myoblast which had good results in vitro. We inserted the mixture-culture
media with cells and DBM into the subcutaneous space of nude mouse.
Hematoxylin and Eosin (H&E) stain, ALP stain and von-Kossa stain were
performed in order to quantify the degree of mineralization at four and eight
weeks. Additionally, immunostain for osteocalcin and bone sialoprotein were
performed to confirm whether the cells would differentiate into osteoblasts.
Our results showed a proliferation of cells with osteogenic potential in both
cells. Immunostaining results showed that the experimental group treated
together with DBM showed proliferated cell osteoblasts, which had earlier
osteogenic differentiation than the control group.

In conclusion, there was no evidence of any cytotoxicity during the co-culture
of DBM with all four cells and a good osteogenic potential was seen in all
four cells during co-culture with DBM. We could also see a significant
increase in osteogenic potential of ligamentum flavum cells and osteoblast in
spite of a small content of BMP-2 in DBM. Direct cell implantation by
ligamentum flavum cells and myoblasts showed cellular proliferation and
increased early osteogenic potential

This finding gives us the myoblast of human erector muscle as a new
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candidate of osteoprogenitor cell in bone tissue engineering These also open
up the possibility of direct cell implantation with DBM as a bone substitute
clinically, but may prove also to be a limitation in terms its use with DBM as
an autobone substitute due to its variable content of osteogenic protein.

Key Words : demineralized bone matrix, ligamentum flavum, myoblast,

osteoblast, mesenchymal stem cell, osteogenesis.
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