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T = AL HA A A s 9§ weks oA A g
A7 Ry vk 15-deoxy-A'*'-prostaglandin  J2(15d-PGJ2) 7}
e Hol A MAEE = I E A 9 IEATL, ATHE F
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e g AbE ojAE F2 ARE HolANt AT ojgE
Bolx  gle], WAl Azl Wi AlVle A s Ay

1t} (Adams et al., 2013).

o= 2 AEse wd=E F F5% A Bone morphogenic
protein (BMPs)©] o] AFg¥ 31 1t} (Rubens Moreno de Freitas et al.,
2013). rhBMP-2 (recombinant human BMP-2)/ACS (absorbable collagen
sponge) X% YZHEEZ 2007 9 V= FDA oA Aots AdsE #
AZxT FUE A AFE FEE S5 W (Triplett RG et al., 2009).
SEAIRE ol A = oA A e oA F AR wmiyt 2 {3 HA o
HAAY oAU A #AHEFoRE ZHd et Hol A sFeEs sk
AR RuEa glom stot=o Aoy FUHEE IEE 4

F&oA rh-BMP WO g2 AFEe]l e sy oA Ayt e

BURR:=134

& o)A

ANEE BuPH(E.J. Woo., 2012).

2012 @ Kim &< Peroxisome proliferator- activated receptor

gamma (PPAR 7) 9 W¢IA ligand ¢! 15—deoxy—A'*'—prostaglandin J2

(15d—=PGJ2) 7} 94 o] A WAst= & Y& #da 2 3 HA]7],
AsdE F WA= FUTTS JATU=E AdFEAHRE LAY o



ke

ATeA 4 oF AEE FS T 16d-PGI, & WiF 3 WA Fst FAL
3to] 6 F7+F A¥EAS wl positive control ¢! bisphosphonate A< 2]
Zoledronic acid(ZA) Btz AR F74 dEjel AR BV(bone volume)
/TV (tissue volume) (%) E Holm = FF 94 4 = 4 595 Eth
54 XA = d9E oA stz &#Z bisphosphonate 2] ¢
g AlEe] @ AT & ¥Rk ofye; AL F3hEEel dFE WA
= AdE 51 T e 23%s0] By I (Kim Ki—Rim et al., 2012).

d

Im &< MG-63 AEE  o]&3s in  vitro AHA, EA
F5 9 bisphosphonate & A4 S W] 2ZAHE7F T4 8, =574 U9
THFAETE 22AER B3 F Fe BT B3 RT-PCR AAE &6
bisphosphonate 7} BMP—-2, Type 1 collagen, osteocalcin ¢ 2d-&
S/ S G Im., 2004). AAz ole] AQkste] 15d-PGl. A

=S} sEAlEe] 54 Vo it o A T4 Tl

|

EN

o
O‘ U

Fo & g dve HE S AAst e AFstaar 2 dAE W8 s

15d—PGJs, 7} %3} Prostanoids + cyclooxygenase biosynthetic
pathway o] AAitsE= st Fx9 A=y 9= st AW wriA)
family ©Jt}. o] ol cyclopentone structure 2] prostaglandin(cyPG) <
thekt 71 el #gshe A A m, A3 Axut FEA 9 &4 S
2gstal iAol cysteine residue o HER Agsto] Wi V5 7hA|

Z74 s 4 Qlt}(Beatriz Diez—Dacal et al., 2010).
cyPG & parent PG 9 H|@4A%d g Ao 93] AdEAY. PGD, 9
9o 9go] o8] AT prostaglandin | AL AEH B G o] o4

15d—PGJ, 8 4'2—=PGJ, E AAFstth(Shibata T et al., 2002).



Membrane-bound Dietary y-Linolenic
phospholipids acid

Figure 1. Pathways for the synthesis of prostanoids. COX enzymes acting on

polyunsaturated fatty acids generate PG. The PG common precursor PGH,
generated from arachidonic acid can subsequently be transformed by synthases
into the various PG and TXAj, It should be taken into account that nonenzymatic
transformation of polyunsaturated fatty acids can also give rise to PG through the
isoprostane pathway. In addition, nonenzymatic dehydration of some PG leads to
the formation of reactive cyPG. 15—d—PGlJ; is synthesized by the nonenzymatic
dehydration course (Beatriz Diez—Dacal et al, 2010).

CyPG 9 cyclopentane ring o+ «,f
olfl F+x& B —position oA gae] FEHI AWAH AJAE HolH thiol
group 9] & A9} FHe HANEGS Ao
o' A O T cyPG ¢ glutathione (GSH) E+ W@lz A3kEo] A
theFet AESA dsds ®olA ¥rh(Fukushima M et al, 1989).



Figure 2. Scheme of the Michael addition. The scheme depicts the adduct formed
by nucleophilic attack on the carbon in the B —position of the cyPG (Beatriz
Diez—Dacal et al, 2010).

gefst  AEsd WES S F  antiproliferative  effect & @ HolH
FHAZARZ AHEH o] Tumor—bearing mice o] FH= AGA7IL HE
FAAS ME s A= AFAAE Bh(Kato, T et al., 1986,
Kim, LK et al, 1993). T3t npojgjxe] HAo] B2 NF-«B £
AA s S¥€F cytoprotective enzyme o WdS FE3E  heat—
shock H®F29 iAo =&¥7}F Qo]  antiviral agent =9 JHE

vl T} (Santoro, M.G., 1997).

cyPG 9] cyclooxygenase—mediated arachidonic acid pathway &%
Ab=E<Ql 15d-PGJ, & (Figurel), 54 drtes 9 Asizst =&
Az o Aolsle= XA EHo] 9tk E3] peroxisome proliferator—
activated receptor gamma(PPAR 7y )¢ WA ligand & #-&35h thaksh
AESH Jhgo] gt wkde] PPARy ol SHAQ 71HCo®, 15d-
PGJ,7F NF— ¢ B(Nuclear Factor kappa—light —chain—enhacer of activated
B cel) A% HAMRAS ZAEsiA A @ =4 ) (Straus, D.S et al,
2000). NF=«B = DNA o] dAbbd S dshs did SFA= off-2o

4



o
(Gl
9_,{'
kY
(.
oo
=2
re
L
Al
9
0
A
o
=)
o)
=
o
,%
O
)
o
o
>
—
o
i
g
)
enl
N
)
Z,
T

o] A7relld= 34 WA Bl=e Tmm YA A7) BEAL = AEN

£ %9 15-deoxy-A'*'"- PGJ2Z absorbable collagen sponge(ACS)

o
carrier & 4 AL IS u FH F A Fo vHE JgFS ol A}

s,



. A7UA 2 WU
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Figure 3. Experiment design. a) Left control site. b) Right experimental site

Group (n) Implants
4week (9) Saline soaked absorbable collagen sponge
Control (Left) 8week (8) Saline soaked absorbable collagen sponge

15—deoxy—412’14—PGJ2 soaked absorbable

Experimental 4week (9) collagen sponge

(Right)

15—deoxy—412’14—PGJ2 soaked absorbable

8week (8)
collagen sponge

Table 1. Study design.
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Zoletil® (Virbac, Carros, France, 0.06mg/kg) 2} Rumpun® (Bayer
Korea, Korea, 0.04mg/kg) & T35l <& FASY] AAlnkE skt vl =
Hoel g8 7S 5 10% povidone-iodine §M o8 2% &y o,

1: 100,000 epinephrine ©] &+% lidocaine TAF ¥ ¢F 3cm & I%

AAE Tl A5e] A Sk wME e 25 W F Erte sl

AT 5 vz = A& 34 A% T 5o " A
1mg/500 wl =59 15-deoxy-A'>'"“-prostaglandin J2(Cayman Chemicals,

Ann Arbor, MI, USA)& 100 ulS A4 (F 200 pg) 10x5x5mm absorbable

collagen sponge (CollaHeal™, Bioland, Korea) < & Fole A A7 3L

el #H5 vEZel] w98 = AES FA5HaL 100 pl Saline & A4l
10x5x5mm absorbable collagen sponge = 9% A7l & Fdst =4
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Korea, Belgium)& ©¢]& 3o Aldsgn IH&Es nFg 3 10%
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A4 4 T

T, 8 & § COz chamber & ©]g3lo 2t 7z} 9 nie], 8 viel&
73

Hastels, AT ¢4 WAY S wEwm

i

S Fz 353 3
A A8l 4% paraformaldehyde/0.01M phosphate—buffered saline (PBS,
Ph 7.4)°l 127d3}3t.

Figure 4. Procedure of 15—deoxy—412,14—prostaglandin J. applied absorbable
collagen sponge grafting on SD—rat fibula 7mm defect site. a) Exposure of the
fibula for the formation of the defect site. b) Measurement of 7mm SD—rat fibula
with a vernier calliper. ¢) Grafting of the absorbable collagen sponge on the defect

site. d) Appliance of Saline volume: 100 g on the Left site and 15d—PGJ2
concentration: 1mg/500 ¢ volume:100 £ on the Right site.



T A PYAA HBE5S o] €3 Plain X—ray &9 (Voltage (kv) = 60,
Current (Ma) =70, Exposure(s)=0.08) ¥} v]Ax] HFEH = FY Micro—
computed Tomography ; Micro—CT, SkyScan 1076, Belgium)<%
A1 333tk (Resolution=18 m, Voltage(kv)= 100, Current(zA)= 100,
Filter=0.5mm Aluminium, Exposure(ms)= 1180, Rotation Step(deg)
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Figure 5. Region of interest (ROI). Interval of the each ROI layer is 35 gm.
Average value of the each layer is used for the statistical analysis.

ii. ZZ%A H7} (H-E Stain)

araformaldehyde © A3t t). AAtshu

P l
o Yo ATAY AdFER 2AHE A protocol o uwet ©3
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ke
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off
)
M
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>,
0%
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Figure 7. Experimental group at 4week
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Figure 9. Experimental group at 8week.
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Figure 10. Radiographic findings at 4 week control group on Left site. All defect
sites remain vacant, however, each cutting site shows different bony change. Rat
3 shows very thin and sharpened calcified fragment at defect site , which infers
bone formation. Widening and bulk change of the fibula at mesial cutting edge is
observed at Ratb and indistinct bone formation evidence is shown at Rat9. Natural
healing process after defect formation, even though we only maintained the space
with absorbable collagen sponge, is observed in a few. The majority of this group
shows 6—8mm or enlarged defect site.
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Figure 11. Radiographic findings at 4 week experimental group on Right site. Bony
change at the cutting margin is observed. New bone formation and overgrowth of
the defect site is observed at Ratb. Irregularity and sharpening of the cutting edge
is observed at Rat 1,2,3,4, referentially Rat 2 distal cutting edge shape is like
palm toward the defect site with an open medullary cavity. Extension of the defect
site is observed at Rat 6,7 and shows sharpening of the remained fibula. Ectopic
bony growth is observed at Rat 8, which give a guess the muscle cuff leakage.
Similar x—ray opacity to the normal fibula is observed at Rat 9 defect site.

18



2) 83 AT

AT AlF A= AEFol B 2247 fAS TS FEEE Hols

(o]

z2o] ¥4 (Rat2) HATH EF AT A O0R Hols= HH4 Al

M

b

AEFS A4 2% ddzE 944 d
4 <

£
ol e dASHA R = FF olu A LS HolA= otk

Figure 12. Radiographic findings at 8 week control group on Left site. All of them
shows non—calcified connection and cutting margin is sharpened and irregular.
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Bone ends appeared to be pointed suggesting that the bone was undergoing
significant bone resorption. Rat6 show over 10mm defect site extension.

Figure 13. Radiographic findings at 8 week experimental group on Right site. Bone
regeneration is observed at RatZ2 which shows similar bone density to normal
fibula and continuity at mesial cutting margin. Calcified fragment is connected with
a fibrous connective tissue at defect site Rat4, not continuous but position is
maintained. 7mm defect site is remained vacant, cutting edge is irregular at Rat
1,3,6,7 and resorption area is extended at Rat 5,8.

20



Y. Micro CT

1) 4F 3L

A, ART
A AlelA Al el 3 HAT Rat 5= SRlFelA ISH o R
A ze] G ATl olad = IS BTk Rat 9& 49

t—" 0 ’ a

Figure 14. Micro CT : longitudinal & cross sectional view at 4 week Ratb
experimental site. Calcification material at the defect site is observed with
irregular pattern and lower density than normal fibula. Continuity between mesial
cutting margin and newly formed bone is shown at micro CT image. New bone

formation is observed on the micro CT.
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Figure 15.Micro CT : longitudinal & cross sectional view at 4 week Rat9
experimental site. At defect site, open marrow cavity bone formation is observed
with a calcified margin. Continuity between the distal cutting margin and newly
formed bone is shown, although the continuity is not complete.

Figure 16.. Micro CT : longitudinal & cross sectional view at 4 week Rat9 control
site. Ectopic bony change is observed at the distal margin but the continuity of the
fibula is irregular. In this specimen we put on supposition that only keep the
muscle cuff at the original site and maintain the defect site can help the bone
generation. But Rat9 was the most calcified specimen among the 4 week control
group and newly formed calcification pattern is too much irregular and not enough
to suggest new bone formation.

22



2) 83 AT

Figure 17. Micro CT : longitudinal & cross sectional view at 8 week Rat2
experimental site. Micro CT images shows open medullary cavity at fibula defect
site, which indicates endochondral ossification. Thickness of the newly formed
bone is not enough, however , enough to predict new bone formation.

23



Figure 18. Micro CT : longitudinal & cross sectional view at 8 week Rat4
experimental site. Ossified bone formation is observed at defect site with none—
medullary cavity. Length and thickness of the new bone is similar to the normal
fibula but continuity is not definite. Fibrous connection between the fibula and the
new bone at the cutting margin can be inferred.

~—9F

Figure 19. . Micro CT : longitudinal & cross sectional view at 8 week Rat4 control
site. Bone resorption of the defect area is extended over 7mm .
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t}. 3D Reconstruction
1) 45 3BT

A ART

"~ -
b) ] c) 0

Figure 20. 3D Reconstruction of the 4 week experiment site. a)Ratb experimental
site. New bone formation is observed at the defect site. Continuity of the fibula is
recovered between the new bone and the cutting margin. b) Rat8 experimental site.
Bulky growth change and calcified material formation is observed at the distal
cutting margin. c)Rat9 experimental site. New bone formation which is continuous
from the distal cutting margin is observed.

B. dx7

Figure 21. 3D Reconstruction of the 4week control site. Ratb. Change of the fibula
cutting site is observed. Margin of the cutting site is changed to the bulky and
sharpened edge. Only collagen sponge and saline material might be inferred to
have bone growth tendency. However, Rat 5 was the only specimen showing
bulky change at the cutting margin among the 4week control group.

25
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A ART

Figure 22. 3D Reconstruction of the 8 week experiment site. a) Rat 2 experimen
tal site. Full rehabilitation and new bone formation is bserved at the defect site. b)
Rat4 experimental site. Not continuous but newly formed bone is observed at the
defect site.

26



3. TAEH

=4Hd 7 AT Eid FA4E A w31 58 t—H1d SAEAS
Aldedtt. AFeE 95%, FogT 5%E A, Ade
=78  Bone fraction volume(BV/TV%), Trabecular thickness
(TbThpgm), Trabecular number (TbN/mm), Trabecular separation

(TbSp pm ), Structure model index (SMI) H kS

239t} (table 2,3).

217} 4 39} 8 Foll A

Table 2. Statistical analysis of the 4 week experiment and control group

BV/TV(%) TbTh(um) TbN(L/mm) TbSp(um) SMI
Mean(SD) * Mean(SD) Mean(SD) * Mean(SD) Mean(SD)
el 13.1(7.32 117.58(12.89 1.13(0.65 13751(3.13)  2.34(0.32
i 1(7.32) 58(1289)  113(0.65) 51(313)  234(032)
Engr'OTZ“ta' 245(14.76)  122.71(14.78) 1.99(1.17)  134.44(8.13)  2.20(0.32)
P 0.007 0.275 0.011 0.144 0.206
% p<0.05

Table 3. Statistical analysis of the 8 week experiment and control group

BV/TV(%) TbTh(um) TbN(1/mm) TbSp(um) SMI
Mean(SD) * Mean(SD) Mean(SD) * Mean(SD) *  Mean(SD) *
%’rr(‘)t;g' 9.71(7.87) 124.68(17.2) 0.66(0.44)  140.13(0.81)  2.48 (0.28)
Engr'OTJZma' 10.39(10.16)  131.69(7.24)  1.4737(0.77)  138.73(1.87)  2.04 (0.37)
P 0.005 0.143 0.001 0.012 0.001
*: p<0.05

4 F°] BV/TV(%), TbN(1/mm)<%} 8

TbSp (um), SMI gte] p—value < 0.05

o AT PYY Bl JF Frhe

M

2

2] BV/TV(%), TbN(1/mm),

2 SAACE fFoste] 156d-PGJ, 7}

Ane a9
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Figure 23. Graph of the statistical analysis. Bone fraction volume(BV/TV%),
Trabecular thickness (TbTh), Trabecular number (TbN), Trabecular separation
(TbSp) value is shown in the graph. (* ; The value which shows a significant

difference.)
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Figure 24. Histologic findings of the 4week experiment site (Rat 5). Osteocytes
surrounded by the osseous matrix and a lot of blood vessels are observed at the
defect site. Although union is not complete, endochondral ossification by the
chondroblast is observed at the cutting margin of the fibula, which means new
bone formation .Ax50. Bx50 .Cx100 .Dx100. Ex200.
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Figure 25. Histologic findings of the 4week experiment site (Rat 8). Mineralized
matrix, fibroblasts, arteries are mixed at defect site. Although mature bone
formation is not shown, active cell reaction is expected at A.C. Change of the

cutting margin with enlarged new bone site is observed at B.D.E. Ax50.Bx50.
Cx100.Dx100. Ex100.
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Figure 26. Histologic findings of the 4week experiment site (Rat 9). New bone
formation is observed with a lot of osteocytes and blood vessels. Medullary cavity
is shown at new bone site in slide A.C.E. Change of the cutting margin, which
failed to complete union, shows a lot of fibroblasts, arteries and bone matrix
mixture at B.D. Ax50.Bx50.Cx100.Dx200.Ex200.
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Figure 27. Histologic findings of the 4week control site (Rat 9). Cutting margins
shows no bone formation, which is surrounded by the fibroblast and adipocyte in
slide A.C.E. However, small new bone fragment is observed at the defect site with

a lot of osteocyte and blood vessels in slide B.D. Ax50.Bx50.Cx100.Dx100.
Ex200.
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Figure 28. Histologic findings of the 8week experiment site (Rat 2). New bone
formation at the defect site is observed in all slides. Connection between the
fibula and the new bone is observed in slide B.D. Newly formed bone matrix and

osteoclast lining around the new bone is observed in slide C. Ax50.Bx100.Cx200.
Dx200.
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Figure 29. Histologic findings of the 8week experiment site (Rat 4). Bone
conncetion bewteen the new bone and the fibula is observed in slide A.C.D.
Trabecular bone formation by the osteoblast and osteoclast with a lot of blood
vessels is shown and newly formed mineralized matrix replace the defect site.
Ax50.Bx50.Cx100.Dx200.Ex200.
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Figure 30 Histologic findings of the 8week control group (Rat 4). Bone resorption
of the cutting margin and ROI area is observed. Ax50.Bx100.Cx200.Dx200.
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o] AdelM 15d-PGJ; 7} 54 7d=& & = &8 A ¢ ¥d
olyzl Az FA THE A AdS= &Rl & F Ak =9 At
zk2 2 RANKL—-RANK wF&3 OPG o 93] &%t} Receptor activator
of nuclear factor kappa—B ligand (RANKL)<> tumor necrosis factor
ligand superfamily member 11 (TNFSF11), osteoprotegrin ligand (OPGL),
osteoclast differentiation factor (ODF) % E#] ™, osteoclast 2] Receptor
activator of Nuclear Factor #B (RANK)el| #& 4 43} AlA & S5E
o713t (Wong BR et al, 1997. Anderson DM et al, 1997). RANKL
mRNA = #e =57 2 dZxAoM £ T2 Sy, woA
gz AlEe] #3243 9 AZEAGAL AAlel FFES mFT. FAE
A JiA]Q Al macrophage—colony  stimulating factor (M—CSF) 2}
RANKL ol 93] stz A4 Aot A2z 3t & JA4 374 9
WA sks skl (Malyankar UM et al, 2000.Lacey DL et al, 1998. Yasuda
H et al, 1998. Wong BR et al, 1997. Anderson DM et al , 1997. Fuller K
et al 1998).

i e RANKL ©] osteoclastogenesis inhibitory factor 2til =E|=
osteoprotegrin (OPG) ¥ ZA3erstd RANKL—RANK HE$o] AA|¥], ub
AFAEZ At gaAEzs &E3kskA] xste] & F57F #HAaEth
Estrogen o4 &0t X84 d¥+= OPG & FT7HA1A s=FAxe] #3515
A3k bone mineral density € volume & F7MA7]= a¥E HAY

(Khosla S, 2001). OPG 7} RANKL ¥ Azgrsle] NF—kB 9 8 &AdAl

RANK ¢] &4o] A ¥+ 923 (Baud'huin M et al, 2007), 15d—PGJ, ]
9l3] NF—-xB 7} 9AEwWA RANKL-RANK Zgo] dAxE:= HES S
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o] AF-olA AFE3st 15d—-PGJ, & 83t PPARy X134 ligand ©]t}.
PPAR y + nuclear hormone receptor (NHR) superfamily ©l 23},
peroxisome proliferator responsive element(PPRE) 2} retinoid X

receptor (RXR)  subfamily & ZA3IA7IH  HAAx4d JAA=2 7]&

st} (Kliewer, S.A et al, 1992). @43} © PPARy + X HHAIE A, XA
hAE, QlEd REg 2 ASRES ] #Folsty trekst Ay A wvEES 24 s,

Olv

ZERAEAA = AFAER Zdee S Flgte

st Rau% Yot(Wan, Y, 2010). A% Kim S 15d—-PGJ, 7}

i
oo

P
T =X

RANKL o 9& f%= @ IF=Axe] AdS JAES tartrate—resistant
acid phosphatase (TRAP) staining ©.& <139t Kim 529 A efA
Frnpe2o] FAGFAELE FYste] wio] Mol ul iy dojupA gt
T 16d-PGJ; & 1 F4el 3 9% & 6 59 7|7+ & JAst5AF skl
15d—PGJ, & RANKL 9] 93] <7}st+= TRAP (tartrate—resistant acid
phosphatase) —positive cells & ZAAA HJZAE PSS A9
cathepsin K ¢ MMP 9] ©@¥lZa] wkg-= AAstol & F45 oA skl
o] A& o tx+<l Bistphosphonate Al¥o] Zoledronic acid Fo{A|
Hoh= w2 bone volume ©|AIRE B3 ARG & AHIE EUTE Kim
<o F WA Adelr das HAT Aol 15d-PGJ, & &AL
Hoasel ot = w3 oA ayE SQlsiglvh o]z CT 24elA
15d-PGJ, & Folg FA9 tE=4&F T3 dadAlel s = &5 -
Ho} 3ld AyE BHQd AAERZ A o = AP S A

& S Zolgha Ea sklth(Kim Ki—Rim,. 2012).

o
K3

# Bisphosphonate &= SZA|EQ &4 oA ¥ olyg} ZZA|¥E
3t anabolic 37} Yth= A So] By¥ Al Im 5% Von Knoch
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< bisphosphonate 7} ZHAXE FTAAZIIL FHFAEE ZIHER

Frt

£40]

mlo

< in vitro A¥olA H13A T (Im,

x8

23 frateE F &
2004 ; Von Knoch et al, 2005 ; Wang et al, 2010). °o|= #A=38l7] Yl
2011 9 dAAdetn et el #sr wA AdAL A WA BlE
71 +E8 = A&

o)A bisphosphonate & #&3t= AL

Alsklal 2EAEe] 3 54 9 = A & 2vE st (@3

o] =o)Xz 156d-PGJ; 7t NF— ¢ B ol #&3te] RANK & A8t
et dEAE L3E FaAA = A E A & ol 2EAEeE
83t bisphosphonate Ad = 3 3 @44 SHol vz S
AL, = A B dER 35 Y

97] BAA T A& 2 A8S 23

o

gelshy] fs &4 WA W= 9

AT

o

Avtd oz ZH WAl micro vessel ©] Eolewx ¥
U pericyte °©| cartilage progenitor cell B+ bone progenitor cell &
wolele] AZolAxe}l FIAXEER E3}sHH  woven bone ¥ hyaline
cartilage & A 3sta, 7F& A 9 lamellar bone 9 dAES AXH
A et Brighton, C. T. et al,) ©] =iolA= FH ZooA] F3td A=
ofAlsEe] oJgt Az =3 Yol okd Aok AL = FAH sEHES

gla7] a AdAAe] el e Tmm AA ALRE FAew AR

2 AT S8 2dY X-ray &doA AT dixTe Sy
Aol Holx gkt 4CT 4 4 7MA AF229 Bone fraction
volume (BV/TV), Trabecular thickness (TbTh), Trabecular number
(TbN) , Trabecular separation (TbSp), Structure model index (SMI) <=

T

4 73+ BV/TV, TbN 2 8 F++2] BV/TV, TbN, TbSp, SMI zte] 23

’
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Abstract

The effect of locally administered 15 - deoxy - 4% -

prostaglandin J» on bone regeneration in segmental defect

Joo-Young Hong, D.D.S,

Department of Dental Science

The Graduate School, Yonsei University

(Directed by Professor Hyung Jun Kim, D.D.S., M.S.D., Ph.D.)

Development of the bone graft material for the reconstruction and

regeneration in the oromaxillofacial defect has been continuously

achieved with molecular biology. It was reported that 15-deoxy-A?1*-

prostaglandin J2 (15d-PGJ2) reduced bone destruction in the mice with

metastatic breast cancer and recovered the serum levels of bone
turnover markers in the ovariectomized mice in Yonsel university,
Department of applied science, 2012, and we are based on it. The

purpose of this study is to evaluate bone regeneration effect of 15d-PGJa.

We made 7mm defect in the fibula of 16 sprague-dawley rats and

grafted 15 - deoxy - 4'%' - prostaglandin J, (concentration;1mg/500

48



wl . volume; 100 ul) soaked absorbable collagen in the right fibula
defect site. At the control group, 100 gl¢ saline soaked absorbable
collagen sponge was grafted in the left fibula defect site. Sacrifice of 9
rats and 8 rats was made after 4 weeks and 8 weeks, respectively.

Clinical observation, radiological analysis with an X—ray and micro
CT, 3D reconstruction with a data viewer and histologic analysis were
made. Bone fraction volume(BV/TV%), Trabecular thickness
(TbThgm), Trabecular number(TbN/mm), Trabecular separation
(TbSp £m), Structure model index(SMI) value were statistically
evaluated. In the 4 weeks group, BV/TV, TbN were significantly
different from the control group and in the 8 week group BV/TV, TbN,
TbSp, SMI were significantly different.

Although significant bone formation were not displayed in clinical
observation and X-—ray analysis, micro CT analysis and 3D
reconstruction showed continuous new bone formation at defect site in
some specimens. Some specimens showed new bone formation,
mineralized matrix and angiogenesis at defect site in histologic analysis.

This study evaluated bone regeneration effect of the 15d - PGJ, In
the segmental defect. Although the bone formation ability is not enough
and mechanism needs more studies, it is certain that 15d - PGJ,
stimulates osteoblast and osteoclast into the bone metabolism cycle in
the nucleus receptor unit. Further study for the concentration and the
carrier about 15d - PGJ. is needed in order to use 15d-PGJ. as an
effective bone graft material.

Key words : 15d - PGJ, , bone regeneration, bone formation, bone graft
material
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