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ABSTRACT

Effect of platelet—rich fibrin membrane on a
defect in the rabbit calvarium

Won, Young—Hun
Advisor: Prof. Moon, Seong—Yong
Department of Dentistry

Graduate School of Chosun University

Purpose: The purpose of this study was to evaluate new bone formation
using PRF membrane in the rabbit calvarial bone defect and change of
absorbable collagen membrane and PRF membrane in the histology
Materials and methods: Twelve, male skeletally mature New Zealand
white rabbits, weighting from 2.5 to 3.0kg, were used in this study. Four
equal 8mm diameter bone defects were created and then divided four
groups. Group I was no treatment as a control. Group II was grafted with
carbone apatite, group III was grafted with carbone apatite and covered
with absorbable collagen membrane, group IV was grafted with carbone
apatite and covered with PRF membrane. The defects were evaluated by
micro CT analysis, histology, and histomorphometric analysis performed at
2, 4, 8 weeks.

Results: The results showed a significant increase in histomorphometric
bone area and micro CT analysis in group ILIILIV as compared with the
group I(control). No significant difference in new bone formation was seen
in group ILIILIV. Absorbable collagen membrane was seen at 2, 4 weeks
but not seen at 8 weeks, and PRF membrane was also seen at 2 weeks

but not seen at 4, 8 weeks.
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Conclusion: PRF membrane was effective to regenerate the new bone in
the bone defect using with osteoconductive graft materials. and the results
suggested that PRF membrane could be replaced the collagen membrane

in the clinic.
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Al degh ARIAE ol8d 5 e WMHeR, At Afia
(autologous fibrin)< A7 A8l A4 B35 (fibrinogen concentrate) = 4% &
B84 (platelet rich plasma)g TR Ao|t}. Slater SV9] A7 FolH|ESo)
Javal Bey dRase] EAskl] wjokd w) AlEe]7)d el 27} mul o}
Yzl QIZE Sopdlxe] 43 B3l S HeEE Bausiiin. Fef dad &

growth factor(PDFG), transforming growth factor—ﬁ(TGF B), insulin-like growth
factor(IGF), epidermal growth factor(EGF)$} AlxZe] ol HF= v
glycoproteine -3t fibrinogen©] 23 ABEH =, osteopromotive mechanisms
E3) o) A 27 AR 282 sAET . PRPE clacium chloride®t
bovine thrombine-g AH&-3le] As}E 3147 W CE, bovine thrombindl] AR
£ A WellA] factor V, XI Z2]3L thrombin o g IAE dAdsie], AHE 9
613'3}‘% Sagole] et AR =P ol2e BEES SR 9 2 A
I TR DA T A (Platelet-rich fibrin: PRF)+= Choukroun® £]3]
A /M= eH, autologous leukocute- and platelet-rich fibrin(L-PRF) &A=
Ao]9t)® | PRES} PRPO] 7V 2 Apolde dale 2295 F3uEdS AFE31A)
9¢om, H3 bovine thrombine® calcium chloride™ AFE-8[A] @ 573 <]
SnEARA 9k k= Aot PRF 23 whkel Aa4 e dAdalE e,

FEe] AJ7AAAE, TGF-B1, PDGF-BB or vascular endothelial growth factor
VEGF)<} 71 w4 (thrombospondin-1, fibronectin, vitronectin)-& 24> 157Y <t
Brla Al o2k PRF A2 714 (fibrin matrix)-2 917k2] mesenchymal

]
stem cell&9] 52, 24 18)a $21& f-%8k= fibrin scaffold®A]e] &g &

mﬁi
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1. 43d8E 2 AR

b

2.5-3.0 kg9 12v}8]9] New Zealand white rabbitg& ¥ A& A&
stgith. ¥ HAPEe 2ddgtny FEAYYALI] S9s BHm AUt
(CDMDIRB-1009-A67)
oA 2= 0.6-1.0 mme YAA7|E 2= Carbone-apatite® 779
¥ 429 Bongros®(Bio@ Inc, Seongnam, Korea)E AF&8}%]
apehato 2 Z44d ekl 2ghekel BioGide®(Geistlich, Germany) & /\}%‘3}
AT PRF g2 71ES] o] oA 5 ml & & A s, 2,700
rpm O =2 1287 A E 3t AToz ZE3dt. AlSE AYEd &
At FAZG PPPe} H3tEel RBCE A9 £31259 PRF clots A%
St & wet gauze TR Gubete] At PR vHEQA
2ol JVE FAE 48 2HEEE d*qo}oq 4878 AEFE= 47H
o8 EReYY.(Table. 1) (DUl= o|AAE WA ¥a, ofF
HA 2 kA e 7, (2) AE 1+ Bongros®% olalgk o+, (3) @6‘4 2
71 Bongros®Z ©]28la BioGide®® W& 7 (4) H3F 3“_% Bongros®
£ o] gl PRF Aoz Yo .

N

L TFEIs

Tiletamin®} zolazepam(10 mg/kg, Zoletil 50, Virbac Lab,
France), 2% xylazine hydrochloride(3 mg/kg, Rumpun, Bayer
Korea Ltd., Korea)& o]&3led Hlut3dte] AL FHolA 5 ml ¢ &
ANE AFH st PRF Adts W&, F7/01E9 povidone-iodine 9 &

o] &3l FNEFRHY AEST HFH NS At TS =EAF
t}h. 8 mm trephine burZ ©]&3dla] 4719 T ZALRE FAstgoH,
WEES AL 2459 Bongros®® #4383 Bio-Gide®$t PRF Aghdt
= 47 AAAZAT. olF e BESA] BFEE e &% 33U 3
AE AR =% 27, 45, 8FAd 44 Zoletils HZFFAFste] 3
WA Z FAEE AHEA FAEE AFAG T Micro-CT Y&
Algstar, 228kA, 224 EAE Attt

|
w
|



3. Microfocus computerized tomographic analysis

AF8E micro CTE Qrix(TVX-IMT225CT, Techvally Co., LTD,
Korea. Max. Tube: Kv 225 Kv, Focus size: 1 um)X, exposure
parameters= 60 Kv and 80 micro A °]t}

2SN AAE 2 AHE TS 10% 548 228 &9 ¥
o] 2447t 288kt Calci-Clear Rapid™(National Diagnostics, Atlanta,
GA, USA) & 24412t A elsle] @3 & ¢ & 7 Alef9 s AldE
Al (sagittal suture line) 3 HePstA] Ahsfe] o] o] & oA 1.5mme] =
A% 44 AHIIY. F2HL s2E B AF¥E AEFRFAT7
(Hypercentre XP tissue processor, Shandon, Cheshive, UK)E AA &3
¥ol& 4-5 um FA 2 2} hematoxylin—eosin 1594 & Aok, A|z2td
AlE-& FeE v (Olympys BX51, Tokyo, Japan) ©.& #2383l MaquaFire
gxe shd g} 4] (Optronics, Goleta, CA, USA)E 3l o]u|x|& Ao
ZZAEE 2 294 F =9 BioGide®t PRF membrane?] A7t up&
z) ek WMshE Y rhekAd

%New bone=Area of new bone in the defect/total area of the defect *100
1 AIE ANOVA(SPSS Ver 17.0) testE &3l A4 48 3

%
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1. Micro CT
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Al (Fig. 6 a,b)2 Bt 16.2%, HA27(Fig. 6 ¢,d)& 74.8%, AA37(Fig.
6 e, 56.2%, A@47(Fig 6 gh)< 82.7%, 8Fwdr &A1+ (Fig. 7 a,b)
2 21.2%9 B3 EE Buom, HAA27(Fig. 7 ¢, d)-Z 97.5%, AA37(Fig.
7 e 73.2%, H34(Fig. 7 gh)< 98.5%9] 23= B

Aelad A32, 3, 47 el Fol@ ZolE Hole vbd A¥ 2, 3, 47 e
el g A& Holx] &3t

3. &Ashs AA%

A
el ARy oo T8 A8EYHe] B, o
FAREAAE ol 2le) el

A o) S AR 8EA ge FHE WERIIS.

Fb

B) A&827(Bongros® BioGideE ©]2g ) (Fig. 5 ef , Fig 8 a)

AEEO] AARFE oA T4l 4B FAdo] ko] HW, o]F AL

AE PAFFAAT oAe] MAdE AR §R 23S Ao #EEIN. ©
Al Hlgl AA8Eo] o T AR oA T ABEH I o]

WIS HIom, BioGide dFNM% 2AF o] AT ont o

Bio-Gide #eA& o2 5-9]d vHdAFo] 2=t

C) 283+ (Bongros? PRFE AMHgH?) (Fig. 5 g.h Fig. 9 a)
AEE AAZRY olofA= A AAEE 0] BaEm, o]F ALt F-9jllA
Qido] wAHET ol A& AT B HAY F3A #EE R, o]
Aol FE = AAEHE R 4Bt} oA WA wet &
AR Zo] #EE 3, dXo|ME PRF membraned] &40 5

7F dofvbz AdEielH, 5 &2 HelA] ¥t



A) 2% 12(Fig. 6 c,d)
o)Al FHe] WAL oehis AT L B FAAAD ARG ol2lA Wele] 41

B L5 gE] 9

B) A4 27(Fig. 6 e.f, Fig. 8 b,¢)

BioGideE ™} anastomosing trabucular bone®] 2< FSEE A9l 2+
PGAEo] glom, A= ol2Ale] MAg ul) FAE Aol HS FAYUA L ¢
03

=
¥ 914 2B $8He 9tk BioGide E4/] dolglom, dyeld gz
& Fstn gleh. 950l A8 Fele A8 o) Az, AT F4o) I
o 3
=

=
F38le AE o] Azshl et

C) A8 3+ (Fig. 6 g.h, Fig. 9 b,c,d)

BAER BARFE oloR= T4 AAEe] #zEE, ol vl EE5l T
8l Y5 anastomosing trabecular bones F/d%t) U= AN AN
AA SHFel EFHC BA5A AT S Bolon, AR o)A HMds w
gt P AAES TS o FAYRAD I dF AAEH §8Eo] stk PRE

membrane® &4 2] ¢k dF 99 fibrocollagenous tissue’} #zk

A) AF8 1+ (Fig. 7 ¢, d)
ol2jAle] MAL oeMe ABEL TS B FAYRIL o]2A] "o A3 o
S Ael go] 29 s AgEHAN.

B) A& 27 (Fig. 7 e.f, Fig. 8 d,e)
AR AAF ez AAE Fado] dasiH, oAl FHo R FAE 2B T4
AA FHg A2 2 fgEo] Qi) S8 dFeA BioGide2] E20] ERlEA|%l



PR SEm Holx] gisit) AR WSl FEEICH, foamy
macrophage’} 4Y-oA #2=EH, o] BioGide? degradationel] W& AAY
7FeAe s Helr)

C) A4 3+ (Fig. 7 g.h, Fig. 9 e)
AER AAA e m AT FAo] dEstH, oA FHer IE BTl T
A TG A2 2 f@Eo] vt 45 e

2HE oloXE A4 4AlAE o] -+

=
T2 R Fokor, fF AR HolX] Bsk
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7HES] SEC dAE & AR EAEA SoldAlel PREF Adhe] 3=
P71t o] AEA Ao Micro CT 41, 22 gefers B4, ae)z 278k

20 ol PRE At J1ee] Aot et ‘P&%E mﬂ@} & gl A
Q

Choukroun’s PRF+ 24t &A4g w3 ]?-—7\1 ojH FFuAY Asls o= &
Ag AR g £l ddo® vhesleld”. PRFE ¥ AYuE ol

2Alel] e X 2, B9 B s, oAl <P, Y A B XE, 1
gl ZolAAle] 2243g sl sl Bt} PRFE Aghito 24 ARgo]
7Fedtd iAo ZoldAlel TEe] AHgol ThestH, ol Ed e 7HA
& & 3tk PRFE PRP] W3 bl 4xle zhert Azsbgeln @eneds
H7FA] ¢kem, fibrinogens fibrin®.2 X|2s8}7] 93 bovine thrombing AF&-31A|
orom o A2 thrombing ©]&37 At 282z PRES AEde Je=
A|Fg ol A PRPES W B35 JeRiAl |t} Wet gauze &= ©]&sld ¢t
vkg SIS PRFE clote 33 membrane o & WHs 4= v}, 28]|ar o2 gk A7}
e 77293 99 W ohe} RIS, g, A eI delM 2A
f 2 QI AZo) Al ALEETNY . Faw BT AAHoR e o F
107F4] ©)7d€] autologous gluett biomaterial & A% a2 Q) ol gl iv =
A Afe 9%, W87 A%, B FF:38F Jro Al 7}7< =& 7R &
7 & 9. PRP= 3% /IA¥E fibrin glue2A] 9125y, PRF= A71A4
(biomechanical) 573 2¥= 2|d¢t fibrin biomaterial 2 7FFAT) o]2] gl 1159
AL3E 2 fibrin clote A71ARe] Fal, AES ©]F, cytokine fEl6& &3
9 Aol Do 71dma g,

PRFE 2850 WA ARRRA goH, thale] 83 Aaa 71das s
TG} FARE HE-S HolAl ©th ¥ PRFE Ad~gA W @yoss W
gpol o gHE Famowd, U Afs UEIES Fdskn o0
PRFoA W& 7= Matel] Agsle &35 7w, W&ol ogk gAAxle]

/\g gslx
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T o] dold & 9lee Humg?, =9 PRRYE Z4%

(osteoinduction) 7Isel o] EAA| felshH, PRPEY © v & ARPES

Fol2J2l6] PRF Aehebe 1413F olufo
$9lo) AGE A9 2] ARINET ASHCR 4
[R50 IR A9UAE ol 1le] FEoE $AE A 5 EPO 2o

rg =
E
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i
=
By
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sl
M EE 0|83 in vitro A@A PRF= APIARIAE A|$4 o2 ih&sl | 144
Aol HNEZ7 VERGS Buslidth, ol & A 7104 A5 2 AdEs) EA
A 2 NFRI A SFo] 2AT AR ARl FRAE I Y 2=

Axze] F2) W #sPh Ui 27] 149 B1F dour] wiged] ARl WA &
APl Bt EA o PREE o148 & 3leg Haagdth?,

Aghte XFRFe] AL d= A4 GTR(Guided  Tissue
Regeneration)® GBR(Guided Bone Regeneration)®] "oz Ho| Al&E] o
g? | = Aeke 2 91%)9) collagen type 13 1112 FAHAURY  n
Al(Scaffold) 24 Zeldle] AL H)Ae] kg, AAATY S| 227 & g3

i

oldth Bio-Gide®d Z#Al ARES Zer)Ho] PEeAE YA THE

(osteoinduction)®] 7Is-& 7Kz U} ol ZFeRl AREel IRE

(osteoinduction)ol] #AHE 845, § SIJTNA(BMP), TGF-B,IFG-T 17

3 T cytokine Bl ‘trap” 9&-& sHE] EESE wVlsks FloE oA

=

BioGide® & AH-T A4 2wele &F 4749 de] 2 Hade] gle A&
o

e

23t = 9)9len}, PRE gt zpghuto may ofde 27x)
Tz

47RO AR @it SN PRE Abehehe g5 5o

OE]EE = x]
Z) ARVl A FEE A dum #EEAT Moses 52 F9 S s
o] ©]21& non-cross linked ZEHll AFehdte] 453 Ao 70%9 FANLE B

2
Hadlgdom® Kim 5& 7FES] /12 2459 block 23} 3 0|23 Ze}
zpchete] Wsks wkel 23 271dAoll s Abdte] o Exjsil ot 47014
Aolle Heel FeE FAsH Fatm e, 6/hLAdE hy-E Akt
wasisiet’,

PRF Afghate] -2 BioGide®H o} o HE3l ¥H-g
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KL sleid PREZF H



e 228 Holk A% AW 4 Y mE Gruber 5E platelet-released
supernatant’} ZUHZe] 312 §%3+S Wl om?’ Choukroun's PRF
= Ax F2E =8 4 = PDFG, TGF-B, IFG-L, platelets ¥Eg3kar it
B e & geiA A oleid el MESe] $¥E 2k PR 37
& VESAE 24t A3, 838 cytokines< fibrin meshu]
2 fEsH He g sAET. old vkl SRl At doRlE miAE
S 2] ¢, Biogide"E HA ZEH Af= TAE o, 4IRS Fats)
39 7] wEe el B21AQ WA (scaffold) o) o@vrg s BT
dFH o2 Mazar 5 2079 FAleflA]  1.6mmollA] 6mme] #EES 2= A
2 REF Afehihg ©=0 2 ARgsle] QZTdE 23 FAld o2l Al3s)
At =9 WAPIEE AAPd 7-13mme] SIS BRI er, JdEdES] A
= 9eg s,
Kfirs2 GBRell Ze]2Al9 394 PRFE A&3te] F4402 2. 4mm A 5.1
mm, TEHHC2 1.3mm 94 3.9 mme & AS B, dxdETt 4FH
oz AALNeE Budldti® . Choukroun5-g et o] 2 299 PRF
Apebakg ARgSHH 471 Sl 2AbH o R Hipo] wWel e UnE Holes 414
g BRE 5 9SS wny
of A% 244044 PRFE 443 77 Biogide" & 4
&3 o Avte] AAEd FAe BEE  dAen, 22ARIGY PRE7E o719
FAE D e FEE F U ol 27] X9 PRFY 48<] felgr 33
2 WElE & Uk B8 &% 4574 2 LA4M % PREE 283 w3
BioGide"& 283 olr AAF P4o] Frafes & 4 ATk AW ol
oA AE A8gk I Aluele] SAISA R fogt AolE Holx= Tt
ol AE FAE&S ALY o2 A7t o] Ik Altle] HYLY] wEelrt. 3
Ak A 22X 283 Micro CTOIAY] & AT B v B559]
%

=3 BioGide® 2 A}4-3

o,
offl
2,
>
.

4]

i

aAe nelth Ea wdse

= = ©
o] Qs ebulth, PRE ke AFSSE 3§ &% 4709 BioGide® AH§at



T4 Kol anastomosing trabecular boneo] Z9alol] WEF O PRE Abet
ute] A2 #akER] ¢k sld 59190 fibrocollagenous tissue’} #EAE AT 1A
7F BioGide” wellA] Mol QEuHe-& Holx] ¢sket, thAl B3] BioGide® & 443
oAM= PREF AFghg 285 oA Veh ] % dauheo] vEteH, 9%
o] Agt e & ANE HoXe g HEE F AT ol A e o &
PRE7} o]&0hg-5 Hol®| ¢em, A9 g Akl X+abd& 53l 4%
QA FEA717] WiELE gAXY, 8FA BioGide” S} PRES AHEZH o)A Fol
AR AREgE o HJ3] 22427, Micro CT & dAo= o v &% A3
Zlog Wtk At AP Al = A8E e E BATALE &
o3t zfolE HolR] kUt o] mEA PRES ARge] 2719 284 2 FHF
Ao gAEE FHe ol =go] Hrkm B 9lrk, ol BioGide E AMEw

T3 H|5=g S BT E2EE-E 3Esl] 93] A=A Eo|2Ale PRF
Apghake] Abge ZAEA o]2A19} BioGide" S AFRE Ao}t fAle 23 o
3 & glgen AlRED. Tl B AgdN AR BB ARSTL Aol fela
Aol & YA &2 ez A7E7)d, FF B o MAE R a dEE §
9 45¢ & 2ert g Aom Are,

AEA R B Ay 7HEe] ‘I‘7H"_°ﬂ dE & 2] PRF A 24
= ZoAE o8l EAdeE W/ 23 PRE A2 99 Al
BioGide® s} fAIH 2 AW E 1;};} T QAT ghekelal Hl-go] AA 48]
€ PRF AFghtg o] 83 2 AL oo 83 WHom o] &8 + )& Zlew
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Table 1. Classification of experimental groups

Group Treatment

Group 1 No treatment

Group II Grafted with Bongros

Group Il Grafted with Bongros + BioGide”

Group IV Grafted with Bongros + PRF membrane

Table 2. New bone formation rate (2, 4, 8 weeks) (n=48)

Group 1 Group 2 Group 3 Group 4
2 weeks | 12.9+3.05 | 61.6+11.30 | 56.5+18.10 | 58.7+9.49
4 weeks | 16.2+6.47 | 74.8+27.85 | 56.2+37.72" | 82.7+14.56
8 weeks | 21.2#5.71 | 73.2+14.37 | 97.5¢21.55 | 98.5+18.56

* Statistically significant difference relative to Group 1{(Control)

_16_




AR R AT

Fig 1. Bone defect and PRF membrane

Fig 2. Micro CT (2 weeks)
upper left @ Group 1
upper right @ Group 2
lower left @ Group 3
lower right : Group 4

Fig 3. Micro CT (4 weeks)
upper left @ Group 1
upper right @ Group 2
lower left @ Group 3
lower right : Group 4

Fig 4. Micro CT (8 weeks)
upper left @ Group 1
upper right @ Group 2
lower left @ Group 3
lower right : Group 4

Fig 5-a,b. Histologic features (2 weeks), Groupl

. b is magnified feature, a little bone formation was seen along
the border of the defect
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Fig 5-c,d. Histologic features (2 weeks), Group2
. d is magnified feature, littele increased new bone formation
was seen along the border of the defect

Fig 5-e.f. Histologic features (2 weeks), Group3
. f is magnified feature, similar bone formation pattern was
seen in group? in comparison with groupl

Fig 5-g,h. Histologic features (2 weeks), Group4d
: h is magnified feature, increased new bone formation was
seen

Fig 6-a,b. Histologic features (4 weeks), Groupl
. b is magnified feature, a little bone formation was seen along
the border of the defect

Fig 6-c,d. Histologic features (4 weeks), Group2
. d is magnified feature, littele increased new bone formation
was seen along the border of the defect

Fig 6-e.f. Histologic features (4 weeks), Group3
. f is magnified feature, similar bone formation pattern was
seen in group? in comparison with groupl

Fig 6-g,h. Histologic features (4 weeks), Group4d
: h is magnified feature, increased new bone formation was
seen

Fig 7-a,b. Histologic features (8 weeks), Groupl
. b is magnified feature, a little bone formation was seen along
the border of the defect

Fig 7-c,d. Histologic features (8 weeks), Group2
. d is magnified feature, increased new bone formation was
seen along the border of the defect
Fig 7-e.f. Histologic features (8 weeks), Group3
. f is magnified feature, similar bone formation pattern was

seen in group? in comparison with groupl

Fig 7-g,h. Histologic features (8 weeks), Group4d
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© h is magnified feature, significantly increased new bone
formation was seen

Fig 8-a. Histologic features of BioGide®, 2 weeks
Bio-Gide is absorbing into tissue («—)

Fig 8b. Histologic features of BioGide®, 4 weeks
foamy macrophage layer(«—) can be a mark of Bio-Gide
absorption, bongros particle(triangle)

Fig 8-c. Histologic features of BioGide®, 4 weeks
Bio-Gide is absorbing into tissue («—), foamy macrophage layer
1S seen upper BioGide® can be a make of BioGide® absorption

Fig 8-d. Histologic features of BioGide®, 8 weeks
No mark of BioGide®, bongros particle(triangle)

Fig 8-e. Histologic features of BioGide®, 8 weeks
No mark of BioGide®, small amount of foamy macrophages and
fibrosis is seen

Fig 9-a. Histologic features of PRF membrane, 2 weeks
PRF membrane is absorbing(«<—). new bone(*)

Fig 9-b. Histologic features of PRF membrane, 2 weeks
PRF membrane layer is absorbing(<—). new bone(*), bongros

particle(triangle)

Fig 9-c. Histologic features of PRF membrane, 4 weeks
PRF membrane is absorbing(<—)

Fig 9-d. Histologic features of PREF membrane, 4 weeks
PRF membrane is absorbing(«<—), new bone(*)

Fig 9-e. Histologic features of PREF membrane, 4 weeks
No mark of PRF membrane was detecterd.
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Fig. 1
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Fig. 2
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Fig. 5
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Fig. 7
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Fig. 8
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Fig. 9

_27_



A2z olg FEA

Al
sk =} %] o] 8} 3} sk i 20087611 ! Eles
A de i dYE R A& #H 9+ Won Young Hun

&3] | E-MAIL : marudent@paran.com

3t VMRS FoE ALY A platelet—rich fibrin xFekEle]
gy

o] :Effect of platelet—rich fibrin membrane on a defect
in the rabbit calvarium

wolo] Aat 919 AF 2o viske] thes g xAcky ATt
=2 3z 1

AHES ol §F 5 YLD Fstn T
— r/}_ _% —
1. A% DBTE 9 AHYE T FuEAdelo FAE A5 A
A BA, TgH el AF, AE 5L ST
EERERE ERE RNt

2. 919 A& flste] Fag Wl o
ok, AZES] WEWALS FA%

3. W - AFE AFEe dEH HAE A A, A%, A% T A%

4. AZE] 3t o] 87172 5 d 0w dtu, 7|HFEE 374E oluel ¥ %
o] A FAF Y& A4 z :

5. 3F AZE ZVWJ & E}zoﬂﬂl FEAY Ee FWE S 53
S Aolle 114 ool thgte] o] & TR

6. At s AZES olgse oF T AXER st A=
ERlell ofgk Az afel chsto] dA ] WMA AU AA %%

7. 25U AR AXEL AT 9 AHU T REAATE ol &

s AR E] A - EYS Fh

(o=t

¢

AR 1 F(O) WHERC )
2011 d 2 4 od

A 4G FE (9 EE Q)




	I. 서 론
	Ⅱ. 재료 및 방법
	Ⅲ. 결과
	Ⅳ. 고찰
	참고문헌


