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% &5 4
I.A &

H] 2~ ¥ 2~ u]o] E (Bisphosphonates, ©]3F BPs)i= &tha 5 (Osteoporosis), 44
T4 =%l (Bone metastasis), UAM] =H3k(e.g Paget’s disease,
Osteogenesis imperfecta, Primary hyperparathyroidism) %ol <3t 2x%<l

Z+5 ¥ 5 (Hypercalcemia), ¥4 &4 (Pathologic fracture)< oW %2 X g3=

R

okl &2  2elt}, BPsy F M9 EAZEAF(Phosphonate) S XE&slths= Ao A]
) Z Q1A (Pyrophosphate) ¥ x2S 2 H{AFstH & A ¥ (Osteoclast) ] &S
AAste] kel =4 (Loss of bone volume) S #AAIZITh o] & BPsi= A4 X3
o Fof whe} A4 E8F BPs(Nitrogen containing BPs @ pamidronate, alendronate,
risedronate, zoledronate, etc.)9} A4 E3X3 BPs(Non—nitrogen containing
BPs @ clodronate, etidronate, etc.)® ¥ =d A4 323 BPse AuolA 2
oAbE A Fom, st Al oAl a3t A
Aol A wk= A e AR T

Marxe 200349 A4 %3 BPs(pamidronate (Aredia®), zoledronate (Zometa®))
]
Baskl e, (Marx, 2003) ©]% o] #Age] Wy 7], o]gs&, A5 Wil ol
22 =97k At

American Association of Oral and Maxillofacial Surgeons(AAOMS) ol A

2014d T3+ A A (position paper)ol] WEW A, & o|dof FEFAAA Y}

&=

el

i)

o

iy

H

s BPs

rr

i=]
=

dlo

AFE dxfelA obF  YAFE (Osteonecrosis  of the jaw)o] dAES

e



A AAE HES o] AU, TxFE F2 =E2HA YT AR
il

Yol Jbsd PR Walo] 8F ol A&E A, o] o] FrolelE-g)
WA ARE e Ao| glon], FolbaN R A Wi Hol7l g AS

BRONJ 2 A 2J&t1 9t} (Ruggiero et al., 2014)

o}217k4] BRONJ FHES H&s| d#A#| &9k} The American Society for
Bone and Mineral Research(ASBMR) Task Force®  ZAte] wp=w,
F0hE5 (Osteoporosis) A 5E 18l BPs AlAE A+ H&3t= 2$ 1:100,000
o4 1:10,000 Atele] FHMES HolAWE A= 7|ite] we} 7 FHES © =

Aoz HH, G ARE W BTN DEFOE BPs ANE AW FAG

A FHES 1% ~ 10% J=7kA BEiagth (Khosla et al., 2007; Marx et al.,
2005) BRONJ & {uksl= 98 QxS — BPs 3, Fo] v 3x19] r}o],
fF-oA S|, 7= AF Agke] 75, HAFA AR AR, V|EF oA HE oAF - &
i

- thekab (Kyrgidis et al., 2008; Marx et al., 2005) Kyrgidis A Sl ¢lshd 1
B

:

Ps A4 B8 = 24X 5 237 X8& BRONJ A 7l5A4S o] dxz

P

. (Kyrgidis et al., 2008) &<+ ASBMR Task Force o &3hd 59k
Angl AAY AAHA fFP 247F BRONJ o ¥y 2 obgle] #ostn], BPs
oF FA Fojst= A9 AA, AEIRlE AATE s AEE b Zo=
X% 3}t (Chiu et al., 2010; Marx et al., 2005; Sonis et al., 2009)
b= BRONJ $kat= vl =%, 8¢, d"ddezs Add gxjolA
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I 47 dd 2 9y

1. 47 9%
oA e g8FHol ozl Wi (Female Spraque—Dawley rat) (250—300g)

i

27arg el #H5 A, et Al 1,2d9A F 54 FHE ol &gtk & A
Institutional Animal Care and Use Committee (]38} IACUC) 73S &390

A s=2 dAstn g o4 A AT T A AR mEty

2. 97 29

7h A3 A

Ad FE2 3 I1F°e®E urath I+ 1(xET)S Normal saline  ®F
B2 (Intra—peritoneal) A 1, 718 2(A3F) = Zoledronic acid (Zometa®,
Sigma Aldrich, Republic of Korea) 0.2mg/kg = S FAEIY. IF
3(d¥+) = Zoledronic  acid 0.2mg/kg o F7FASE  Dexamethasone
(Dexamethasone®, Sigma Aldrich, Republic of Korea) b5mg/kg < ‘7

FAslg ol (Table. 1)

A 71k Fo12501H, A9 Wy xe o 2o (Fig. 1)



Group number Group information Medication
1 (n=9) Control Normal saline
2 (n=9) Zoledronic acid injection Zoledronic acid 0.2mg/kg
3 (n=9) Zoledronic ac'id. + ' Zoledronic acid 0.2mg/kg
Dexamethasone injection + Dexamethasone bmg/kg

Table. 1 We used 27 rats, divided into 3 groups.

Blood Blood Blood Blood
sampling sampling sampling sampling

sacrifice

Ext.
Injection  Inj Inj Inj Inj Inj Inj Inj Inj Inj Inj Inj
Figure. 1 Time table of study is shown above. It takes 12 weeks, and 2,4,8

weeks after extraction, we sacrifice 2,2,5 rats of experimental group,
taking blood samples at the same time.



A% FES Adusm dmd 23 FEY APl wet 1799 w3 Jws
AR AW AFARE 4F B 17 BFoR 154, B AP B
FES FAAT. 43 7Y F 3U 7, BE A9 45 gaet A 12 97AS

HAeHA d AES AFsAT. A 25, 45 49 85 txoS 3vhyH,

WA (CO, asphyxiation chamber) EA]9]

>
e
d
flo
N
N
[\
o
=
ich
\]
d
=
ich
()]
d
=
ik
loky
0
ofr
ol

o) AEL ARSRYOr], BE HRel U FAH, WAHSH, 2H8H HAES

il

ol MEE ELISA kitE AME38te] 7b7F CTX, TRACP 5b %%

9] (Tooth extraction)

I
-

aly

A9 i A9 #AS detet Al 1.2 diFAE EAEGT RE $AE

TR o] FolF o

r>~l
d
=
)
ol
on
5
_{
2
2,
3
=)
o
—
oS
=
=
@
~
N
=
)
N
@D
ho]
)
8
=
Iy
=

Italy; xylazine—Rompun® Bayer AG, Leverkusen, Germany) 2& Wx= |34
e (dental explorer) & Ab&sto] X|FAtfdAleE U o+, &, U], LS

SApA 0% A gaer,

WX Al AS A
meloxicam (Metacam®, Boehringer—Ingelheim, Germany)< 10mg/kg ©O&

EAU FAREY 4 5 552 dEEelh

1%

W ORA QM o8 AT AEe 5% A% A we


http://en.wikipedia.org/wiki/Boehringer-Ingelheim

WA F 2%, 4F, 87l HAPH WAL g, HerEe AR A Austol
T4 el A2F S ol U $F Y olRE FAHOR FAskn AR B

5 10% buffered—formalin o] =A] B&3}FH T},

AR 24 BFE A% P BES ol8F Plain X-ray B9 A

GA+S vlwalgr. (Voltage (kV) =60, Current (mA) =70, Exposure (s) =0.08)

5. 248373 %7} (H-E staining)

At AL 10% ethylenediaminetetraacetic acid (EDTA) o 1547k

95A70 ¥, shebviel Eujstith. shebw Tl ¥, sfelEe] W WHOR dum

FAZ At Wy A A0S #E3Fa Empty osteocytic lacunae /

Total osteocytic lacunae B &S AAbstzF 3T

6. ©]&+2& H7} (Serum chemistry)

WX A, whx] 252, 45, 85 & S|A) A o] zhz; <ke}sk(Infraorbital) A E S
A83sle] 1 ~ 1.5cc 9] A& (whole blood)S Alth o] M MZo ARy o
ELISA Kit ] #-&3to] z+7} CTX, TRACP 5b %2 =435t}



7}. CTX (C—terminal crosslinked telopeptide of type I collagen)

Type I bone tropocollagen ¢ Non—helical C—terminal &4 type I collagen 9
Fr Ax 9 g Mxe &4 AEE Hrbste Axoltt. & AFAME

=]

Tlof A oba AL oA Ao BAAE FIFek] Sl ARE-E Sl

Y. TRACP 5b (Serum tartrate—resistant acid phosphate)

mlm
12

F=dl
ayAolgteE A7 AyE 1 9o (Kuroshima et al., 2012), ¥ AfoAE=

off
r 1

TRACP 5b & AA ZA|AE AFE-slo] HIAXEANYO|ET} 55 A

)zt 3 As st Alole] TRACP 5b 57} €93 21o]S Holi=%, BRONJ Ztho
TRACP 5b 7} &3 A FAAZE AH8E F A=A 75 gelasint

7. 54 &4

AT BRONJZF 2A8HA] 2 15 (m=6)3 LA 15 0h=12)¢ CTX,

TRACP 5bE Hlwetgitt, BAG /M57F S8k %o (n=18) t—3AF SALHES
K=

w3 Ag BRONJZF wHASE 1504 AJ7te]l wE TRACP 5b W3IlES
ZAYshed (Linear mixed test) TRACP 5b7F BRONJ o] @Al oJFEE o =3 4 9=

A EAAAA o2 Brhetgich.
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HF A A7 ot Table. 291 F=lEo 3tk
B

FaAom 4 e A7h glol AE" Ae Fd Ao Fdosislon,

o
et
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Ao
o
L
N
==
1)
Ol
o
g
L
dl

T ZxAo vF 52 b ZxZeo] =EHA dyse
Tl Wddo] s FEEA i Fute]l FHo] #EE Ay Edd FEH
© 24 BRONJ & A&ttt

2 weeks 4 weeks 8 weeks
Control group %0/3 0/3 0/3
7 group 2/2 2/2 5/5
7Z+D group 0/2 2/2 5/5

Table. 2 Clinical appearance of extraction sites on maxillary & mandibular ridge
in rats
* BRONJ &4 A4/ AA WA

7 group : Zoledronate®t &1 Fo3t group

Z+D group : Zoledronate + dexamethasone W& &4t



7} 253 AT

(1) =T

(2) A%<

Zoledronate ¥ Hut Fofst 55 (o]st Z I55) oA 2AIY] B F]Eo]

b
e
"
30
)

AT Ao} g due] gy #EEHQoeH, e r ZxFo
Wt Zoledronate 9} Dexamethasone WE Hul Fojdt & (o]sf Z+D I1&

M= A AT Ak Ao glo] §dF 3o R
. 47 AT (AED)

Z I3 % Z+D IFIA BT B s)Ho] #EE I
o 8F AT (HED)

Z % % Z+D IFeIN BF BeAw 3%o] BARAL. 4F YTl v
spre] Ak 2xd el BEHRov, 535 Z+D ageld Wukel Gt

o)
g weeta Ar17F o A5 FdelAdes Ae A7) ARl wes S0

wZ 3t (Fig. 2)



Zoledronate Zoledronate +
= il Injection Dexamethasone
Group roup Injection Group

Figure. 2 Representative photographs of gross clinical appearance of maxillary

& mandibular ridge in rats. (All sacrificed 8weeks after extraction)

1. Control group shows complete healing of oral mucosa covering extraction site.
2. Z group shows incomplete healing of oral mucosa, showing exposed, necrotic
alveolar bone.

3. Z + D group shows incomplete healing of oral mucosa, showing definitely

wide, exposed necrotic alveolar bone.

10



WapdstdoR WG ReldA bR, Ee 4&Zol ANA U9 gon

2 weeks 4 weeks 8 weeks
Control group *0/3 0/3 0/3
7 group 2/2 2/2 2/5
7Z+D group 0/2 2/2 2/5

Table. 3 Radiographic examination of extraction sites on maxillary & mandibular
ridge in rats

* BRONJ €4 A / AA 7HAS

7 group : Zoledronate®t &1 Fo3F group

7Z+D group @ Zoledronate + dexamethasone € E2 FoJ3l group

7). 2% AT

BE dxdelA 2Aek R 3Eo] dFEHGIY. ofF WA el HAE0]

2o A% Ay H%ow Avasr. 4%, 8F

AR, FHoR Zuyrl gl #
BTN E B 3] Eo] HEF T

11



(2) A¥L

w45 AT HED)

Z A3 Z+D deeld BT 294dd 3Ho] Atk

o 85 AT HED)

7 1% Z+D IwEF 2 /5 (40%) 4 BRONJ 7} &=k Yz 3 /5

1=

ANM= BA 9} o]l AAEE AYA UA LAY FE A

gglont Faow F3kuzh welX eob A4 HLow Adatgt,

Z el vl Z+D el wA e #9429 we Z97F $E el

(Fig. 3)
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Figure. 3 Representative radiograph of extraction sites on maxillary &

mandibular ridge in rats. (All sacrificed 8 weeks after extraction)

A. Linear opaque radio—density around extraction socket (Control group)
B. Mottled trabecular pattern around extraction socket (Z group)
C. More definite, wider mottled trabecular pattern around extraction socket

(Z + D group)



HEAQ A271L o}l Figure. 4, Table. 40 A5 o] Qt}h.
zAsA o7 At ZxF FHOR A5 AEU FHAEH o, A due
A7 #FEE 3 Ex el FHol empty lacunae’} #F=E  H$ BRONJ =
AWasith ol BRONI & % @day] ¢ adolw, 245402 BRONJ
kgl Af-olwt BRONJ 24 w2 skl
Non-BRONJ(6/18) 24,8 wk 33.3%
BRONJ(12/18) 24wk | 8wk (7/10) | 66:6%
Figure. 4 Incidence of ONJ lesion(%),experimental group
2 weeks 4 weeks 8 weeks
Control group x0/3 0/3 0/3
7 group 1/2 2/2 3/5
Z+D group 0/2 2/2 4/5

Table. 4 Histologic examination of extraction sites on maxillary & mandibular
ridge in rats

* BRONJ 94 7WAls / AA WA

Z group : Zoledronate®t =9+ T3t group

Z+D group : Zoledronate + dexamethasone ¥-& &9+

o3t group

14
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7 aFA 1 /2 50%) 9o B3 3o

B A BEe] BEE Y

i

A5k WA 24D TEel A

w45 AT HED)

Z 1w Z+D dwelAd EF =2edst s)&o] #AFFHQT w9l FHoOR
empty lacunae 7} #ZEEo] IAlEl ZFZo] FEEG ow AR FRoJM=

FHOZ FI(sequestra)o] WFEHG LA} gWow 4 Ao A7t
ful

wEEdoH, Aatd ZxH FHoR bl MdT Al F&o] dEE AT
o 85 AT HED)
Z 13 Z+D Eeld BF =edd 350 ##H Y. (Fig. b)

7 28 370 (3/5, 60%) |4 BRONJ H¥ 1, Z+D groupel Al 4704 (4/5,
80%) 4] BRONJ X ¢tx it} (Table. 4)
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Figure. 5 Representative histologic features of extraction sites.
(All sacrificed 8 weeks after extraction)

A. Inflammatory cells (neutrophils) surround necrotic alveolar bone
with empty lacunae (Z group, Mn, x50, sacrificed 8wks after ext.)

B. Sequestra formation apart from alveolar bone with empty lacunae
(Z group, Mn, x100, sacrificed 8wks after ext.)

C. Ulcerative overlying mucosa invaginates into extraction socket, and necrotic

bone with empty lacunae on the surface of exposed alveolar bone
(Z + D group, Mx, x200, sacrificed 8wks after ext.)

16
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13 753 BRONJ & 1F¢] CTX, TRACP 5b

250
200

150

~~normal (6/18)
“*"BRONJ (12/18)

100

50

Ext 2wk 4wk 8wk

2 TRACP 5b level (U/L)

1 ~~normal (6/18)
~*-BRONJ (12/18)

0.5

Ext. 2wk 4wk 8wk

Figure. 6 CTX shows no tendancy neither between normal and BRONJ group,
nor within each group.
TRACP 5b consistently shows lower value of BRONJ group than normal healing

group, although time and TRACP 5b level are not inversely proportional.
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5. A4 24 2%
A. Bivariate analysis (Independant t—test)

A Ag7E Aol (n=18) =9 t—test & A FSFAE A= ofdfl Ex

¥V, (Fig. 7)

Mean(pg/mL) Mean(pg/mL)

Baseline 150.63+50.69 171.36+45.05 0.23
2wks 126.24%21.97 122.79+24.58 0.87
4wks 175.13+48.28 172.71440.78 0.90
8wks 91.69%+53.30 127.53£38.00 0.12

| TRACPSb  Non-BRONJ (6/18)  BRONJ (12/18)  Pvalue
Mean(U/L) Mean(U/L)

Baseline 1.49+0.19 1.30£0.07 0.00
2wks 1.44£0.18 1.33%+0.05 0.01
4wks 1.42+0.17 1.34+0.04 0.07
8wks 1.53£0.16 1.37£0.12 0.03

Figure. 7 TRACP 5b can distinguish between normal and BRONJ group with
statistical significance. (P value< 0.05)

18



B. Linear mixed test

Linear mixed test & A}M&3}lo] BRONJ %A 75 uWolA TRACP 5b FXol

3t time effect = =33t th o]= Effect factor (%) & A H ) (Fig. 8)

BRONJ 0.18£0.05 0.08+0.28 0.001
Time 0.02£0.01 0.00310.05 0.023
BRONJ X Time -0.0240.02 -0.05£0.01 0.229

Effect factor = e°F

y=X4 +Zu+ ¢

y- TRACP 5b measures
£ Fixed effects

u’ Random effects

& Random error

Figure. 8 Linear mixed test equation and Effect factor

1. TRACP 5b= A4 3|2 183 BRONJ 15S TRe=0 P03 effect 7}

o o= EAA F2o4o] Qtt (P value = 0.001)

2. TRACP 5b= A|zH 3o wg} BRONJ ] W &S o =34 o 0n&
effect7}F 9lo™ ol= TAA F24o] gt (P value = 0.023)

3. TRACP 5b% BRONJ & Hwhal= A BAAZE ALEE 5 = 740 Ak

19



HAEATYOIE A= dAA 718 5340 F 55 AAANZE Paget’s disease
A 7E A3 YA AS =Y =AY (Rodan and Martin, 2000)

Food and Drug Administration(o]&} FDA)olM& ot F4% 9 f0dy
e 1y T FHdolE JASHY] 918l pamidronate ¢} zoledronic acid ¢ F9
HIAEAEYOE Ao AREE  Flatlow, o]feE HAXANYOIEE
= }3= (Osteoporosis), Paget’s disease & ¥38+st Z3A ¥ 1= (Osteogenesis

X% (Primary  hyperparathyroidism) ¥ Z2

S
o
D
=
a
()
@]
o
N—
o
e
ox
4t
Y
03
2
g

S UAE Ak FH A AFEE 2 Ut} (Kremer et al., 2014; Nussbaum et al.,

1993; Rosen et al., 2004)

H|AE AT Yo]E 9 Z2l4k(pyrophosphate) A9 2] A E Aol ZHg FE A0 E
A7 (calcium phosphate crystal) ] $3& 9Asta o]e]st FA43 L EAFHOIE

A7 (amorphous calcium phosphate crystal)©] F4FE¢1 314 (hydroxyapatite) O.&2
WeHE AL oAtk (Fleisch, 1998) HIAXAFUYCE A9 7HE FoF
Zg-2 3+Z A X (osteoclast) ¥ S IAS= AHolth. (Van Beek et al., 2002)
HIAE A Y O|E A A= 3h2 M| 32— oA 3 (osteoclast-osteoblast) 2] 4% 2H8-&
AAFoZHN FFAOE FAFAHS JAHA Hrt.

HIAZAFYOlE Ao A4 Fol A yehd & Qe &34 #2834
(Yoshioka et al., 2013) &< #HS T o3 3+ Bisphosphonate—related

osteonecrosis of jaw (BRONJ) 2] & T2 H|AEANUOE Ao AH2A <l Fof

20



2

g kel A4 W gk A

o = [e] RN |

|

rot

=3 Ed oA} (Aguirre et al., 2010;
Allen et al., 2010)

BRONJ &} o] thgh 7|&0 &2 AtolA HAZAFYOIE AHE FW
Folgt gatel Al BRONJ 2AES 0.8 ~ 12% 2 ZAEGon Fo & 6714
o] %o BRONJ A E°] 743 578t 2 o2 YERTE (Bamias et al,, 2005;
Pozzi et al., 2007; Thumbigere Math et al., 2012; Wang et al., 2007)

53] BRONJ #27F 1% fhapel] 2 Rxso] gla, F&Ag o] o] dY

A A (multiple—immunosuppression drug) & AF&3l= 3kxlo|A] W Eo] Hus

i)

ApAl e 2 FHe 7t 9tk (Sonis et al., 2009; Then et al., 2012) £3] thdA]

ik
of\
jur)

T
Mg

o}

o}l
ofN

A

rlr

¢

rx

|

=i

o}

|AZAFUOE AA 2E 7|1t

ot

FF BA

£o
S

S

i AsHe

Hu

H]

>
el
Hel

L AL 0)

[m

2 &% (cumulative dose)o] T 7}8ke]

4

BRONJ 7} o A #A8st g2 G &) el dist Z7)zF AHRO|=
Aol maEel FdAA I AF(avascular necrosis) & 3] FYALE 23t
H 1% ¢lojA (Klingenstein et al.,, 2005) Zoledronate £} Dexamethasone 2] ¥ &

Fol= BRONJ 9o ¥ &S

ofN

ZTINZIEH dAdA Aol S

2 AGE HAXANYOlE AAS AHEOE AAE WML Folste] BRONJ

riet
>
1o
juies
o
ey
ok
ich
Jo
X
[-'0
02,
o
o
24
r_ﬁ:
ol
o
rr
oifl

= Bdg AAEe ZolH, V&

A¥ e Zoledronate ¥ Fol3 IE 3 Zoledronate 9} Dexamethasone =

W ol IFOR TRSROW, GIAA Folsht ¥ AW FEOE



ol

7} &% (equivalent dose)= Fosiltt. ww v ZEFE Ao A
zoledronic acid 4mg / 60kg / 4 weeks (1.6 x 10 ~* g/kg/week) S A
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E ¥ (Bone vascularity) 9] 747} db MEQ A4 A, A L AgfFHoZE Z9
Fd34d  IAF(Avascular necrosis) 7} e sF3lYk. (Ruggiero, 2008)
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dapH o AAZQl A Bx= Fad Folsdrh

L invivo, in vitro A3 A ol# 3t 3 BX o A FAto] A g3 W
Al X (Endothelial cel) & 715& ZAAZIYgE ®RarE glon do UaAxE A%
Q1AH(VEGF : Vascular endothelial growth factor)9} & A ZTAAES E3)

BRONJ 9] ¥t & 4 X3 Aef& EF{ele WHE =295 3t} (Fournier et al.,

2002) (Stresing et al., 2011)
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CTX = ZolA¥(Osteoblast)oll 23] A FH2bdl A+=2 (Procollagen) ©|
A X2 74 (Extracellular process)©l €3] N, C—extension ¢©] 3%} 100kDa
F2}2E9] propeptide 7} A E =4 o]=o] C—terminal telopeptide 7} CTX F&
o] N-—terminal crosslinked telopeptide of Type I collagen(¢]d} NTX) XH.t}
A WstFo] #oh

Marx &< CTX -5%7F 150pg/ml ©]d 7% BRONJ 9o ZAEo] Fo5H
S7bethal 480tk (Marx, 2003; Marx et al., 2005) E3F CTX & @9 vofA]
w27 A= Y (Short serum half—life) 90%7} =9 type I FEHAlo A A ¥ o
AEA 38R Zea 22k 101 &R FAHEE Fehl 3, = 34E a9
T A= AA BAAZEA )& Adua 33t (Marx et al., 2005)

CTX £ o]&stel BRONJ ¢ #AlE 9 X3 HALE oS5k =2 o]del
@ol glglen, HIo= CTX % ofyzl osteocalcin, RANKL/OPG ratio,
Cathepsin K 59 A ZAA| st Aol & Fo|t}. (Chao et al., 2010;

Khosla et al., 2008)

5

=fo|= TRACP 5b & BRONJ & Adsls= A IXAZA 524 9]

A AEs|H YT TRACP 5be 27149 =3 (Isoform)©] th. Type 5a+

rr

A
aFR o, 4dT Sol A5 Type 5be tuhFE A v AL =43,
utgbA]l  TRACP 5b & AZFFo=r A8t gz Axe F9f 4% -
-2t (Adhesion), FeHl @A) &) A - & AHAow g3 & Qv

Tk 719 FH AAAEC] 1 AL Tleel ¥ Wol wARE (False

positive), TRACP 5b & o5 &A7]e TS w2 e 553 AA| xA Aot}
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wal CTX ko]l F7 WEA (Diurnal variability) 7F A3 wrd TRACP 5b
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AgE Hrlshr] Y3 FuAeE EAA(Bone turn—over marker)®ZA FE
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2lt}. (Chao et al., 2010; Civitelli et al., 2009; Martini et al., 2007)
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Abstract

Development of animal model for

Bisphosphonates—related osteonecrosis of the jaw (BRONJ)

Hyo Won Jang

Department of Dental science
The Graduate School, Yonsei University
(Directed by Professor In Ho Cha, D.D.S., M.S.D., Ph.D.)
Bisphosphonates, which is used to treat various bone diseases including
osteoporosis, can induce osteonecrosis of the jaw. However, pathophysiology,
treatment and prevention of Bisphosphonate—related osteonecrosis of the jaw
(BRONJ) are still unclear. The objective of this study was to develop a rat

model of BRONJ with clinical, radiological and histological demonstration.

Twenty seven rats were divided into 3 groups; control group (I), zoledronate
group (II), zoledronate and dexamethasone group (III). Rats received weekly
intraperitoneal injection of the drugs for 4 weeks and extraction of left
maxillary and mandibular 1st, 2nd molars were followed. Consecutive injections
were performed, and 3 rats were sacrificed at 2, 4, and 8 weeks each in the
control group, and 2, 2, and 5 rats were sacrificed at 2, 4, and 8 weeks,
respectively, in groups II and III. After clinical determination of the extraction

wound, all specimens were further evaluated by radiological and histological
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measures. Blood sampling for measurement of C-—terminal crosslinked
telopeptide of type I collagen and tartrate—resistant acid phosphate 5b rats

were performed at the time of 2, 4 and 8 weeks.

Based on this study, the rat model with bisphosphonates and steroid
administration was found to be a reliable and reproducible model for BRONJ.
This rat model can be used as a valuable model for the detection of biomarkers
of BRONJ, which could help further understanding of the pathophysiology of

BRONJ.

Key words : Bisphosphonate, jaw necrosis, BRONJ, animal model
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