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dEMEE & 245 Fyste] W gHe] A FHS FAAAT =,
o] & in vitro 94l “resorption pit’ole} F-ETH2]. f1¢F B2 TIAxEe] #E
Fo FrlyEo @3 ATE resorption pite] Z7) 9k Zo] 5& o]gdle] 1 F
T AEE e st

19954, R. C.-Y. Cheung< in vitro ol A 2] ethanol %7} resorption pit2]

ZolE FT7/MAZItE W& AFE WHHEEACH3]. 2001, Vilhelmiina Parikka

= #7747 o]F A9l AW estrogen ¥ A7) resorptionS TIMAIA H X
Ao A E 7FAAZItkE, = resorption pitd ZAolE Z=7HAIZIttE g9 AT

£ sl af4], 20049, M. J. Martin & 379 ¥}

FUH

S AAste 84E5S
W2 modelings F38F F, Agtell me I A2 B EO] Hihdte B
< resorption pit®] zo] W2 YERHSITHS] oA H, stEAE o) weo] ®
Hell A/ ¥ resorption pitell #g ATF-ol= resorption pite] zlol7t T 7t
8402 AREEA ST Yy W= in vivo AolAl WA Y ZolE 7HA = 39 A
TEE /AL en® ol ZHeter dFIv= AL FAA v & &

ATk w3 =T Ao A resorption pitd] ZolE pit Yo EAAY G

resorption pite] Zlole} WA o] AdAI}A oz zlol7l 212 resorption pitE

HA o] Fom™ 710]

rlr
m
)
d
e}
=)
2
o

W& resorption pitHE Tl Mo A 7k

nA= el @2 5 A7l wEolvh. shAIRE o] Wil AlH S AbEeE A

B dAgddM s AR o8 gad & 249 AAS FAsIAE LA
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7t #v] A (atomic force microscopy, AFM)¥} Fx7
microscope) S ©]-83tth HAATE St T W HEHARE HITEA
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thoAdddT A At dnARts FxddAn Aol x4 AAusE 3
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7vatlell AAsittes AES A o] F, FAH =x2 9] resorption B7HE F
o] gsto] sttt

#9] bone marrow cellol A AN oH, &+ =

=3 dn 7
IR Al3}e] dentine

disk9Joll seedingd}i resoptions Lot AFL FxH dAuFe 334
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imaging 71 & ol &3t¥ o, 157Y tF o= AT
2 AT FHF HERE At wE gEAxe gdEES Fote Aol 7
o] AxHE P3| resorption pite] A FHLS ol &dF HFAEY FAH

resorption rates & F 3dlen, A#d £ 3= volHE AT o A =
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2.1. 29 dA.

Osteoclast and Bone Remodeling.

Bone remodeling®] & AR A ojn] Ttz F 2Z o] AN vy FE= A
o AL w3td [1¥ 1] bone remodeling 349 7hekdt 22 L o]t}

Bone remodeling®] ¥4 & =7 resting, resorption, reversal, formation® 4%
Az Ya 7 vk dE5AQ AAHolmRE, FA7] (resting) HAE 7|+ =2 4l
t}. Resting ©AE= 3W e bone remodeling #Ao] ¢485d E=7RE, NEZ$
bone remodeling A o] Al Ztsl7]| 7R o] @AE L3kt o] FX| 7] o] Fo AR

& bone remodeling#7 o] A2t =], #HZxo] @AE resorption®] th. Resorption
GAE 2 AT 2AQl GEAETE #oste GAR, BFA% & 2o 1y
Hi= Aot g0 ® reversal BHAIES AX =], ol A o8 wyd

= AL AR 3 dAE FHjske 73kl o] FEHUIFE AR T
ME2g & &S A= formation TA7F Al ZHET o] dAlE IEsA ¥
H ZF 2FEs ABAAS Tl EFsts dAlol o] ddHe AL F 2ol 3
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2.2. 4% 2.

2.2.1. Atomic Force Microscope.

Atomic force microscope(®]3} AFM)+ scanning tunneling microscope(STM)
S 72 AAE #8] R, scanning probe microscope(SPM)2] o =o]t}.

STM< tip#} sampleAto] 9] tunneling current® ©]&3le] samples imaging
3}+=4|, tunneling currentE ©] &3] sample2 imagingdl”’] YalA = sample &
Hol =A|® sy Hojof i TEHlo] Utk olH g dAE S5S AuH7E vie
AFMo|t}. AFM< bio-samples ¢ FE=A %X imaging® = Y=, 2 A= o
Sz e 97l E$ tipe] A micro size?] cantilever® imaging &}l
A} 3F+= sample WS scanningdle] tip¥ sampleAlolo] A3} interactionS
7Z+A gtk Tipe] sampled] A& 71749 AH & Alo]l¢] Wan Der Waals forcell
93] cantilever’} deflectiondtAl ¥ 1 (Hook’'s Law), cantileverol ZAFE I ¢
laser7}t WhAkE o] o] W= A xlo] WastAl . o] W3tE YA E position
sensitive photo detector(PSPD)7} 7+#] &} recordingdrt}. AFMeoll A= set point
g}= parameters ©|&3to] tip¥} sample Atole] A E FAAI7I=H], o W A}
L5 = Zo] samplesttol 9+ piezoelectric scanner®]| th. Piezoelectric scanner
o] Ewto] = tip¥ sample Abel®] 7ol W3E Fol tipd sample Abo]€]
interactions YASHA FAAIZITE o] HA Wstgk Z}7be] data pointoll A o] Euk
o2 AAASE mappingd Zo] sample THY =0], = height image’}t v}
[Z29 3]. AFM9 imaging technique®l+= contact mode, non-contact mode ZL&]
I, tapping mode® 37}x7} ¢lt}. Contact mode: tip¥ sample Alo]e] what=
o] A8 A Ho A o]FoHt} o] moder HolA AF3E Al 712 mode Foll A
7HE =L SAEE Ho|X tipH sampled] HEOZ <18 sampleo] = H o
2 &A% 95 F Jduges ddo]l k. o]9 Wi E, non-contact mode: tip¥

sample AFolo] o] -Agk A Aol M =50, tips} sampleo] 3 F =5}



1o m

i)

sample®] &4 &S WA 4 9} AW contact modeX.t} 3l

=
Ferb vtk @ido] gtk o] 7 7HA moded] FAS Hea @S Bg A

o

o] tapping mode ©|t}. Tapping mode: jumping mode &2 dynamic modez}il
T Eyd, 9o F 7Hx] W I= 2y, cantilever?] resonant frequencys ©] &
3k}, Cantileverdl] €43 S 9] resonant frequency® 3} oscillating sf
Asta, o]& sampleol Z}7to] ZFA7FH  tip? sample®] interaction®l] 2] 3|
resonant frequency®l shifting®] Yottt o] ul, cantilevere 3}
oscillation®ll ¢]& wl-¢- & A5 <E sampled] HE3HA F o], sample?] 42

H23t FtUAME NS =Y 4 Au AN cantilever?] resonant frequency

of
ot
lo

5 olgstmng, dAo A ARG wf, F9] Q-factor, 5 viscosity wirol A &3t
frequency 9| shiftingS #H&3}7] o8 ©@Ho] ot 2822 AFME ©| &3}
AEE A8 uo)] = imagingdt LA 3= samplee] EAd wet A3 modest
cantileverg A3t Zo] Fasith & A= 27] @Al AFM<S o] &3}

=
d¥ S AdFstaat splevt ofolx kol Fxi dAWAEE ol&stden, 1 o



2.2.2. Confocal Microscope.

<

P

A dnlAolg FEH, laserol Al AR AT
o] dlo] AlgZo| Wi 1o ¢34 excitation¥ ©] emission¥ &= o] confocal
aperture® FZ3le] detectordl ¥ WP E ol&3tt. FxH Av A9 dEe=
19573 Minskyell & d#o] TrHAOU10], o] Wl Hx= H8d A&
a2 5E 10d & ot} 19670l Eggerét Petrane ©] WS Alg3dle] A5
A e AAEAS AFSATHILL o] A2

Confocal microscopet™ &

=

confocal aperture(iris, pinhole)2t= ZZ|/NE T35to] AAA 7|22 Z o] X3}
FEo] WnkS detector’} REoFE] contrast olE FUIAIF R A A A
resolutiond] F4S YERHA "ol o] 7|ES point sourceZHEH Hov FS
A8 A Al E o] 23 7 detector pinhole 4] =& A AIA (CONFOCAL, &
< A Aol dEhA ¥=E gk 28y point
source® F-E U2 FYL detector pinholed Ay A& A HAHAA U
ol Wls AREy] wio] Fedo] ofF vrolol HAY, Alm AAVF A o
Ful s

F= eforrt H= dAdol dnh A Fd o= laserE AFESHAl HQlAL, point

i

P

k)
P
i)
)
o
to
o
r
M

source®| 93] A& HAE scanning MOF SR ZE scanning HEE FFA]T]7]

A3l  beam steering method’t AEEHATE.  ESE  computer—controlled
motor—driving focusing system= -$-83% 22X automatic optical sectioning©]
7bsetAl Hol ARl image® T o] &oldtAl HAT [LE 4]=
dol Aot

o=

of

EXs

d @vl

r (

of

7]

yus
a

A #n 42 (1) laser source, (2) source pinhole, (3) detector
pinhole, (4) detection part (photo multiplier tube, PMT), (5) dichromatic mirror,
(6) objective lens ® (7) sample stage® TE& 4 AUt} Laser parte= &=l
wet gFst Al AT 7 Adrk B ATl AE [ 4] A vERH vRel Zo]
WA focal planes ©|v]| X3t & FHsle] 324 o|H|AE FA, sample?] A4S

%459



2.3. A5 9 4

[2¥ 5]+ M EZ isolation, harvest3d}il, resorption pit< formation 3}
Ao ks BAEolt), ol HAL E fistdel Ax 9 27 JANET

of Algstgon, olel Zhzhe] Bhgel @ Aol

re
-
1
o,
H
o
o
iz

2.3.1. Isolation of Osteoclasts

10514 14

o dAEZz

P
g T

S

FHol A&y dEFANA bone marrow cellS A F 3+

S AAsta, wpA Yo wWZ A4, PBS ( Phosphate Buffered

N

o

Saline )oll ¥tt. ¥ ko] marrow cavity: alpha-MEM3 20 ml syringeZ
o] &3}e] Mot} Bone marrow cell IE AL 1500 rpm &2 5 & <k
AR gt AlEELS complete media ( 89 % Alpha-MEM, 10 % FBS (
Fetal Bovine Serum ) )¢ 1 % P/S ( Penicillin / Streptomycin )7} E.Z% 50
ng/ml ¢] M-CSF ( Macrophage Colony-Stimulating Factor )2 ] #]3}it}. o]
T AEEL 100 mm cell culture dish ( 3X108 cells / 100 mm dish )oll ¥ #3}
RAHZH 6] AEEL 39 &< wjFERA o, HHAAMEEL pipettings ©] &
st 3] AASH Y. Macrophageo]l SAdX o=z WgdE HAAMALES
M-CSF-dependent bone marrow macrophages#ztx HFEt} MEEL 50 ng/ml
9] sRANKL( soluble Receptor Activator for Nuclear Factor ¥ B Ligand )3} 50
ng/ml ¢ M-CSFellA talMxzEe JA4E& 13 6¢43 vttt Medium 2
2ol A 3d FU2 wAste] FATHI2, 13, 15]. FFAELES 2Ee7] 98 A
X 52 tartrate-resistant acid phosphatase ( TRAP ), leukocyte acid
phosphatase staining kit ( Sigma-Aldrich Kit 387-A )& o]&3lo] o M3l¢dc}.
[29 7] TRAPE °o]&a At sZAxe] BES 100 F3 dAvjdoez #

Zhgk wFoltH[14].



2.3.2. Harvest of Osteoclasts.

re

o
=
1o,
o
]l
B
b

Ao = 57F 2 %Al 3 EEo|ER FUH 2 AAAA
o] WI=A] I Qa}t)

Mediums A A samples ZFol23 vladlgoldo] gl PBSE 334
washing A1ATh 1 ¥, 002 % EDTAE Wil 37 T oA 208&3F wijkaich.
EDTAE A7 st Zgol &3t viavlsrolo] gl PBSE A stgivh. vpA oo
2, BIFANEES AASEA cell culture disholl ¥Yo]FAtt. Cell scrapers o] &3}
o HHALES AAsAE e Az A4 EAS 93] NS o] &, 3
Ao F=ATHIS, 19].

2.3.3. Pit Formation Assay.

BZ M EE dentine disk ( 74 5 mm diameter, 7 0.33 mm )$I9l seeding
S Ao} A3 W oz pite] WART. Pre-warmsS $38Fo] dentine
diskZ 0.1 ml &9 96-well plate®] medium®} A 247+ Fot Yol Er}, z+zt
9] welldl= 50 ng/ml ¢ M-CSF¢} 50 ng/ml ¢ sRANKLS ¥3%3F medium©]
Sojglon, of7o A 74zt 74, 149, 183 2197 37 T2 wjF7] <Fol A wi<k
gk},

Dentine diskE<2 formalin A 108 &<te] 4 HAFS AAH,
washing®}, TRAP staining( Sigma-Aldrich TRAP staining Kit )& 7%, 144,
a8 2193 s vk [ 8] dentine disk #1o A= FHAHEES TRAP
A mgolth wixwe g FxH uAoR pits Fgstr] & AEES Al
A (1M NHOHE ML A14) 33 toluidine blueE o] &3t pitE QA9
[29H9][20, 21]. mAIwto =) 338t Aw|AE AR&sto] 22| dentine disk <ol

%)+ resorption pitS ¥ THI6, 171

_10_



2.3.4. Atomic Force Microscope Experiment.

Al S

2

S 93] He AE3E AW]= atomic force microscope(AFM, Veeco,

Jat

Multimode Picoforce, Nanoscope V Controller.)ith. ol A A2713F thE o] )
= AZ Z9Y topologyE 7+ 4 AUtk wEbA resorptione] ¥ojd dentine
disk® AFMO2 % imaging 3+t A A E resorption pit W&ol sample®] FYo]
ol 7k Al Aoz o Aste] cantilevere T3 deflections WA|3H7] 3
tapping modeZ AF£393 21, 800 mV setpoint, 200 mV driving amplitude, 0.3
Hz9] scan rate, 512 samples/line, 256 lines, 18], 57.3 gm X 57.3 pm image

scale®] ZA© 2 imaging 3FFTHZH 10]. T2 =F, topology dataZ ASCI

j=|

code® exportdte] matlab ZZ1WE o] & YdteE FET el T plots ot
[2¥ 11]. AFM topology data:™= 2242l data point®] =°]& export T, 9]
data FolA HUdteE FES matlaboZ EE]sk = Q) ol x]9] & HolE 57.3
m X 57.3 im = 3,283.29 /m*o]™, data pointe] 7N47F 512 X 256 = 131,07270 ©]
o2 3o data point?] WAL 328329 m’ + 131,072 = 0.025 mo]t}. o] 4
ol¢} Z} pointe] EHolE ME FaFi YstE data FHS AFHE shH, A
ol ofs] o] dojd Fie] AAES 7 F Ak ojd WHoR A7
Zfo]l 2 Fof Al 23 samples imagingdtil #4135t IF A EL] A|7le] wE b}
ZES AGHor Z2AY £ 9gS Aoz oAstg e, sampled AlEe] W o
21 7ol Al#(dentine disk)= °l-&stth 919k 2 WHor APS sty
ko, images A= zlol A ¥drh A WHAE, AFM Hol image scale

2 60 mm X 60 mmE YA K3IEZ A7]|7F T resorption pite imaging 317l &

o

F27F AUt F HA R, cantilever? tip2 A FAL] specification .2 H A 2
mel A Hdl 8 mm o EolE HAEE
imaging 3&}7]dl= FA3siteE #Ads dd. g B AFdAE 3A4

imaging©] 7} ¥ ¥ 23 AvAdS ol &8ty = &t

Zol7t 8 mE dE resorption pitS

_11_



2.3.5. Confocal Microscope Experiment.

o4

%273 dAn A4S o] &3t in-vitro’dell A THE] 3 resorption pitS 3XE A S
2 imagingdtd . AF&3F HH|= Call Zeiss AFe] LSM 5 PASCAL confocal
microscope®] TF. Dentine disk 9lolAl Zt7z} 74, 14Y, 2147 = M2 E v g3t
o] sampleS A&t o, AR 717t 6714 9] dentine diskE 4] 3FATHT
UX}F 1 osl-s6, 14€2F @ s1-s6, 2192 @ sl-s6). [1¥ 12l EAHE=R d2 Fx
 dnl7 image°] U}

[Z17 12]91 A1 control, 7€ xF, 1493 18] 219 k9] oln| A= Z+z} 204,
1500 508 z2jar 2084 &= &9 SF3dth. Control dentine diskzbAol 7]

B owg &R 3= roughnessE A|9)3}H resorptione] <€)% W W (resorption pit)

g

S #FEE 4 glom 7UR 1493 21922 DS resorption pite] A 7|9 Z
o7} solds & F Ark [17 9)o] AA AF WwHES 19 E ey Bt

[z 13]3 #o], A3 7|E &= resorption®] Lojux] &E& control
dentine disk®] A A& T3}1, resorption®] ¥l dentine diske] A AS wlF+=
Aot} o]#HA o] resorption pitTHY] A AL T F AU} AR [2F 8]
oA Yeld AAHZ resorption®] LoUA &L dentine diskdl®= B L3
roughness”} EAgtth, mahA 2 Ao A &= control dentine disk 30712 #H
AL 3] resorption pite] v FES wW FAT EF, Zo]9 image size

£ BUSA 2ol FAULh

_12_



A 3F A3 @ 137,

3.1. A& Assay.

3.1.1. Resorption Pite] H A 3.

(29 4] I3 s 714 2 AAS 7FA & resorption pite] Ht AHS o
Ebdl e Zoloh, 7UAtel P4 E resorption pite Bt oF 176,754 m’, 149 2ol
= o 580,892 ym’, 1@t 219 Akel = oF 888106 el AL 77 UEbglch
o] =S Z+7; 10719 resorption pitle ZH-E Q& Aztolw zhzbeo] dlo|E
o= error barg YEIATE  Error bare] W7} W& A A= AFP%
o] FEAE7F AL HolA 7]l R AEE A EA =
o2 o]FojA taA M EY, o] uw, AW o @AM Es} Ho] §3S o
F1 Aol ofel BEFHE o AESo] §adle] GEATEE o R} = &4
d gEAEe Av)e dASA o, old uwhel shEAE7F @A resorption
pite] 7= dAFA Frh AAR 2 AF A= dARER 30719
resorption pitE imaging st oy, A A el W7} At 71 dds AHE T}
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3.1.3. Resorption Pite] H 1 Z o).

Aol A s A U FEAS dF6kr] S8 ZolE ol &35t A
A Aok vas] Bz o HAFES At [1™ 161 dAEE FA
% resorption pite] Fi Zol¢ error bars T EZ 2 e Aot} 7Y, 14Y,
219z =2 Z+z 3t 242 pm, 1043 mm, 14.16 mm Z o] 2] resorption pite] & Al &
Aot 7L A 2192 FA3H error bare] MY A S1ES & F A=,
ol HIAEY FAHEe AololA Ml EH Zlom WY TAXAol= dentine
disk 9ol EAets FZFAEES FHE7 A HlEde] 2 errorE BolA &
O, ARbo] A s ST ofe A= A ETE A o] 2 errorg: UE

Avt b AP ECA JEIRE A wbA R, olw A¥
NM I AZke] AFFE Zlo]d] FUMEol Faste AdS B O AT
Seeding Z 7] A 7474+ <F 242 m Z o]l resorption pite] FAFAaL, 74
FE 149 744 = 801 pm Z o9l dentinee] © o 14U A 21 714
= 373 imm Zlol2] dentinee] © I¥ =Tl 2004 M. J. Martin®] 533k A|3F
of X|of wE resorption pite] o] A Aol E A% eGSO H[5],
A& o] gate] EA g Aol e FASH UEhdE Ao Hol olelgh fA}
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/\éo] H o 4 H_%/\éjq_ /‘\3_1@ H ‘?39] Ng/\q% o]
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3.2. 3F A X9 Resorption Rate.

npxjeto g R Aol HF EHEITY A EQ resorption rates T3 H U}
ok 7oA 1497k 9] 7L Mg Be o A Aol e, o] 711k
sdEAEe] &3o]l 7 SEIE Ao R YEhwth B3 4Ll 21974X 9 7
AFL 7AA 149714 ®H; ¢ AL AA 9 dentine disk7F 33 H At} o]

g AFor FANE o, 21L4A o] Fo] ¢ el V3 gt AFE AP B,
],

Lo

2, 253}, 3FAWE 247 25251 m
Y/day, 57,134 m’/day, 43388 m’/day°] ®r}. o g [1¥ 17]] 1 ZE e
A=
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A 47 AE.

B AFd= ANF7A FAHA] &Y resorption pite] A3 mpFAE uF
5]

ATh ABINE A HEol, 3494 FEE A=

Aes wolsh zolo signter EAgt= A2 Sfetes 3, 28 o
wnohes A 18&3te] 24 o AAHOR Fole & A4 ¢ FAHI

golato], w o] FAES Lot 7o AFert= He dFel Fiu A5 WAPsa
ow, A e AHRE S F UAATH
Hx2 A9 A4 Fvl= AFMolAth. sHAI Y imaging size® A3
resorption pit AFA| 2] Zlo]7} cantilever tipe] Zo]lE dojMdE EAZ ¥xH &
A S AMEStE Aoz AFS AL AW, AFMe] thFdk application o
2A0 &85 AZeE u, 25 o s ojop & At Azo] of4
o] okt
212 A E7) dentine diskell seeding® o] ZHE 7Y 7lA = 7Y R}l A
4dA7H4] B o AL ol & x2Feo] gy As & F ded, ol A=
HEAE7E =& g3 E7] A eI 7hA o] FH 713E, S oresting 717bo] E3HE o
U7 WiEl Ao FAAG TAATH 1443 A= dEAEe & 3] A
o] 7b Fdld o g yegon 4UANE 2193 A= F 249 3

7 AR S 4 g AT o= Algto]l Al wEt mhEAlEe] St

A3 kstE o7k S ougtt ol g AdE E dAFelA g resorption

pit dFvbe] Hr A4, dentine disk dFubell AW resorption pitE<S Hit F A

A resorption pite] i Zo], a7 T AYPFHAR AFAAM FFHoZ YEI}=

BEgow Algro] A w & FFEo FolHS HoAFATh o] Z3E EY

2 o] Ao HEF ExAdY IFAM X resorption rated TR e 1 Ay}
= 94 AgE AxE s AT B Ates dFAEY F 2FH F
T AEE At WHoR AFES AEste AR IS AA sFd e, 4
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Resting Resorption

Bone Remodeling

Formation Reversal

18 1. Bone remodeling procedure. 7 : Resting, %% Resorption, %-3} : Reversal, #

3} : Formation.
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(2) Position sensitive

photo detector (1) AFM cantilever

i i (4) Sample stage

v

(5) Piazo electric scanner

a9 3. Atomic Force Microscope®] E21%. (1) AFM cantilever, (2) Position sensitive

photo detector(PSPD), (3) Laser, (4) Sample stage, (5) Piezoelectric scanner.
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(4) Photomultiplier
Detector

(3) Detector
Pinhole

(1) Laser
Source

(5) Dichromatic

(2) Source P m—

Pinhole

(6) Objective
Lens

Focal . (7) Sample
Plain l Stage

¥ 4. Confocal microscope® XA%=. (1) Laser source, (2) Source pinhole, (3)
Detector pinhole, (4) Detection Part (PMT), (5) Dichromatic mirror, (6)

Objective lens, (7) Sample stage.
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1.Isolation and culture 2.Imaging of osteoclasts

of osteoclasts and bone resorption
: Seeding osteoclasts on : TRAP staining

dentine and culture 14days
Microscopy )

3. Confocal analysis

Marrow cell I Osteoclasts
M-CSF+RANEL

219 5. Isolation, harvest, and formation procedure. # 2] marrow cell2% € M-CSF,
RANKLS o]&3&te] 9ZHEE isolationd ¥, ©]5 dentine dik ¢l°l seeding,
Zv7y 7Y, 14, 2197 w sttt TRAP 948 53l resorption pite] A4& &

v73g ol gatel BT,

r o
o
P
e
)

(ARRIEA - gzt AE R 24 ZARES A7)
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19 6. Osteoclasts. observed by light microscope, (x4).

(ARREA - dAse AE 92 224 Z[ARES A74)
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13 7. Osteoclasts stained with TRAP (x10).

(ARZH - dAdsta A 2 22 7| A8 A4, )

_25_



Osteoclasts stained with TRAP staining on
3} x20.

(ARREA - dAdsa AE 9 =4 7ARE
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29 9. Pits stained by toluidine blue; Upper : x10.

(ARRZEA - AAdsta AlE R 22 A8 A74)
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19 10. Atomic force microscope tapping mode image. 800mV setpoint, 200mV driving
amplitude, 0.3Hz®] scan rate, 512 samples/line, 256 lines, 57.3 m X 57.um

image scale. resorption pit(red circle.).

_28_



1800 —+"

N

\ \\\‘i"i\‘*‘\\“\\“&‘\\‘\\\\\%ﬁ‘\‘\‘t\\\\
|
L

N

1000 —-

0

9 11. Matlab plot of resorption pit. ZH 82] AFM imageE ASCII codeZ exportd}il,

matlabS ©] &3l H2 9 FES 2 plotdt 5.
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2139 12. Confocal microscope image. &4 @ control(x20),

2F(x50), 3} @ 219 2H(x20).
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ABSTRACT

3D-Analysis of Osteoclastic Resorption

Lacuna.

In this paper, we report a new method to quantitatively measure
osteoclastic resorption. This technique is based on 3D-imaging method using a
confocal microscope, and subsequent volumetric analysis. From the above
process, we could obtain the precise volume change due to osteoclastic
resorption. The information regarding volume change of dentine helps us to

gain insight into understanding the mechanism of osteoclastic resorption.

Key words : Osteoclast, Resorption, Confocal microscope, Volume,

Dentine.
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