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I. & "

HE SBEF B BEe Bhos RS
BERE bl RIS FA W BT EREE
RS EEAIR F dolok sk BEYS &FES
& R ANE: BHEs 22 BElES Xz
lejok gteh

olF #3l Ak Mpe Lidd =S KR
A7 iRl AR BFHESE FEM, HREH HE
& P e Mktelth

BRE ol% AKX M¥c THE BHES At
ohvieh B AIRLESF 7R3 ARl BPkEe] BREE
T WEL AEM ARERAE de sl gl
2, 2 7Hg 2 HRE AES] mReIY &
ol 3 BRESL BT 2 SRARR S A%
o F&Folzt shillch

Bt BHEsl AR AMELE B Gkl
amine > 2 K BFK 3 %8 ester monomer, &
Bt e o2 BE BR2E olfolal AHEZF
8] %35}e1? 4-META (4-Methacryloxyethyl Trimelli-
ate Anhydride) 4%/ % MMA (Methyl methacrylate)
-TBB(Tri n-buthyl borane) - 05 #|=1E") 4-ME
TA &8 MMA-TMPTMA (Trimethylol propane tr-
imethacrylate) & Al=1E>" Z-o) EAsln ek

o] & Bk ester AMIEL HBKTFE = B
Kol iR o] BH, WEEE 2= MR =
T Aot RES 7ML U3 #HES BLE $1%
oxyguard5-S FHFT Yol WHE ¥ LBHE
o3 EEEMEe| o FEdtECl @RS e
A7 BHST WA 3l o] & wl&kstH
of 44 HHEHET BEAE BEERLEHE EHME
2 @el Al el 7hx el AT e

2, oleidt REholE AHgslaL el AR Al
E = EMEmEEY RiEEde BEEES $el”
ol MTEEE BRIV X AEdls 2ASYA (F
Hslodok el A f elxls vhdAxE B
Ble] (o] WMo el Aol EEgERE 5
g EEL 7l-Eodok & Aotk

olol] &L wl Ak ARIE S Ml T WE
+ HRY Hevom R PEBE #Histe &
AR S aBE st EEE % ester ¥ A
HEE FTHEFORA4A Ca(OH). 2 BEHEY 5+ Kl
FeE3 Sidiel LB v 249 mRE A4

Aol ol Bsake upolc),

—125—



O. REite % Hik

A. RBHH

KRHE 2 BRs BHle BERe B,
oxyguards . 2 M 5 #EE ester®k AWlESQ H
% Kurarayiit &) Panavia EX9} 'gﬁﬂi Ca(OH).
(8 Caulkit | Dycal) & A KBEWE
= EX 2 ook Hps BlslAl shrl fl8 kA
Be| B ol TR 6 A B RS {#
Astden, MEE HBHSR, 1HE HEHES
2 FEstdor =5 m—3% fktel —Ed e
Fell A EsAC)

B. WAk

KRBy REENS HMKHCR sloly HR
9 Eiy-2 pentobarbital sodium (30mg/kga|F) &
2 BN Bt &amAZeH B AHN
F— PHEE sl Allio] EEEE 200, 000
R.P.M o] B S #Hsld F71ok B2 M4
FHiko g ABHAZIH No.57 fissure bur& 7zlo] 2
m, B 3mme| BH—F 57 EiFS wMEsch

B mak el 53 Biksly) e 4B AH
KE GBS F BHRAI7I T WS RSt &
< FRBEA Z o}

BB L6 BFE 5 o2 o #HR
13- RE&3HA 9%ty HER2 52 Ca(OH).2 B
%akadcl

KBS 7 3 Jte] Hfd o2 BaHes »
izt ¥ 602 5o FH el Adkst g4l ek

A|E 9 FoE-E kol =l M MRS
7H Al £E4 -'?-”37‘3] SRR 3 AHE& WE
BAHE 1 RARE BEEHOE A 2988
o] malchg BKo] FolAx YEE EFEsHA
28 &3t BaskolsL

156 BE&st -9 #iEsA = B&HSs &
el FEEE T & At AR RBewe
Br3t o} oxyguardE ®Aislo ™ 6 Hk Kk
3H4eh

ol MR- HEik 3t 28%MK, 158, 3 B,
18, 28, 48 680 £& 254, HWEH 1

B¢t ¥7 pentobarbital sodiumo 2 £ EHREEA )
F BBl SRS B 10% i formalin
BFRee HiEEss g4z F4 ez
T HAsl RRHETE Y % ERREE 9
B3l 10% PiE formalin ko w7t 24B%R B
BlE-E BHEshch

BEEs A8 Kkt 10% ZEs 10% formal-
inBFHE BET RKBBEHAA 8 8H BIKT 5
kol =hel paraffinoll st} 4 o) HiFS B
fE3t # Hematoxylin-Eosin(H-E) &E#f 3} Van
GiesonFift, Gomori’s FEHRLEL KiTstd 40~
400f5&e HEistch

M. ® B AL K

AHRE

ERBFME S 2+ FFHE — 749 #i
SFHEE WY Ao RFE Mo ERF
MR- 7 BdiEe B&EsA BEFl=le] glch

GRS el BEME 29 fz@stz gl
Rom 2~4 o2 EAS vehdta @ 4
B §iRFE SFME 7h2 MRkt R
of 2ddeh

ERE el M ze R Mo mES 3
+ FfFges MmEle Jdos oleL MK %
H>l @ s <2 HpE=lo] Rk M
2 FeEsHoich

B. WE 1%

1. W 285M0N

BRI &4 ER=ldle A2 FelE€ 3
Al =lo} HFe] =A% FHA AT MRS HR
7k Ao #Ete MRES £ BRke dn B2
BiE=lol | o] BIE= Sl

=g BRTAREL Bones Mis 3K
BEALolo| el ~ #F Higol g el Ht @
BRE 2olw FERS 2o #FHR2 Yo 85
o= gimE=lgl e o Mol sl EMMmE ]
AU AT e Szt @A IRE X

_9ek(Fig. 1 3Hx).
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2. WERTE: 1B

ERTMB: oS BEegd Mo o8 &
T BRI Wl e BEEd L MREks
sl o Mkl %4 B

Feeol HslE T EN BT Weilthsl Bk
L2 grisle] ke 2 Yel RF el ol
7R FfEEl T Al (Fig 3 =),

3. W% 3PE

HERF M &3l Br=dn BFEs 5o
HIRFE MEN, 3 KFEACE BH=EgeH
Mgt Aes B Elo] BRFMEBY St
o £ skolxlct

EBERl 5T Hol= hematoxylind] Hufaslt Alfg
t BIK{EfR ol BEs o) (Fig 5 #2).

4. Witk 188

- FHAU) ERFARBHZ wEs 3o
Mol &7l MR K1 E sl &
Bk vel it ZHTHERE THdle £49 %
M7 5 #id)2) AlAbsldl e gigFEE}
THABHA epidel,

Fsikol Rt == fFRM B Weiltiol 1
22 @EwaA Jebdon e dfigge s &
H SFHN 714 #E= A el (Fig 9 33).

5. WERTE 2,88

THAR ERF A ERTMEE TRl
3t BERS Bolx A BRFMKRE Tl
= KoMl SRiEFMER-T £5 BiEsEge

o AIRFEHE SR8 TEAE A (Fig 103842).

6. WERTE 4B

ME Sex] BMEFEAS) SFEAES A
st1 JAsl HFIst o RHEAEA BRFE
HES st MRFEM-) BESAT e -
SF B Regsii BEE Adsgen &
ST MR Fmols B 2 Hes MMM}
EERFAR RFEL @t TEMSA B
sle] ek (Fig 123-2).

7. WERTE 6:BBE

ol BitkS hxl X3 R EHFMSL 5
RF BB TRAGA HFIslo] Jodom  digs
-RFERS BAEE RS 297 BRTER
B>l i) HR TRl

gkl 28 Bl AL A FRR FH

o) JFME] FHM O S WMislo] HEEES o)
WPME pshe] on Weillie] i 8HE ML 7
o) FHoe EESIgL A% sl RFE=
#gslo] 9lglch(Fig 153%).

C. Wit 2%

1. WERE 2SR

ERFMME HFlo) MBsA FHEANLT @
Hoh FEel =el RFEMA AWS e
RS vhebich

2o ERFMRE Ml HARY *51t
Mt el Bos wHslel vebdoh

SFHtho T FHEN B Weilliol A2 8

< o]%o] HMEEMO R Ve BFHA 7x &
#=lo] Aglc) (Fig. 2 T2).

2] RIS 1SRRI

HIFERS BRFAREE: & Bl
Akl A MEsd o) M- RFEES
SHos HEEES ¥ ks Em=d  ddx
ESFMRBA ol i8S EMMmEo) sl

ERTENE EESE Kol 23 EEH *
S MR Se 2 SR BEFER =)
A S BEY MES A2 BEHS B o
213 ch (Fig 4 #2).

3. W AR

SFEN AEFMBE BEso] Aozl KBS
2 BERSS 2oy EMl: T St
BAEFMINS EARTER BAS S8 B
ssion B ERTER Mk 98 M9l
ERFMEES MElE H S (Fig 6 T2).

4. W 1ER

AEFERB MBS 9 Boagen &
FEMAAE KmBigo) £F wostdn wbag
Al A SEET Kol MEM B ERH
ERFER SrRiko s BHAIEQ R HbE-
RFEE] Folol BAHAT MM FHEHe
R wagEs 3ch

grgrkol sl OS] HEN Bl RTHE
floz @Sl vehe SFHAA  High-
g M1 E Q) (Fig 7, 833).

5. W 288

2 s BRTER HAMoD IS
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o - R FHB AW H553H Van
Giesonfufa ol 4 Al Feasl= BERFES B
MEE o] RS 7l Al A BRERFMEEAA =
AR5 akEsl EMmEel £7str U+ (Fig 11
2z),

6. WEHE 488

sl nl SRR Ao HisEges &
Sbx ERF M2 el Van Gieson Huftol] +
Al Pefe == B LBl RFHE WHEd ERE
st TEAHA ARSI T o] 50 - R8T
B Mk=d o AR Bl RERNA BE
o R L BiEslel dgith

HRF B = sl MMl BE=2
o} (Fig 13, 143h2).

7. WERE 68

BRETHY RFEHAE HMERE HIRIERES =
HFEREE o) B BRI 2 THE FAE
BEETH) THAUT RFMES 7l S
ock

BHEFHES A2 BES Hoel ElE- 2T E
o mA sl T K-S Bolx JdX 2
Fiel s B BE M IHRS BERF MR
2~3Bo= PFisle] UAsich

a3 BEKFES EERF B BTHY
KFE NS R EE-SFER FESA
oL A M SOFE MAKE sl AT BRFW
s RS e BT PR Bisld A9
o} (Fig. 163+%).

V. RF o %

HER P LB R = MEd o B
2 BFE o HfAo e EHEAA FHE B
< o AN ETE ek

B <l s R R ol kel o
7hA| et o] A EERololok ShI 3l MR RV
A= Mkl o3 ALER Ao e Wl
T R#EH Folof pep?

2 ERPEEY X A8 TR By B

<+ 93 0g, EEM Fe ¥ BEEELR To-
me'sfEMEEL ) BN R =E B Y B
Bl 213t HBIFM, BEE T o3 @l FR

< Bk 5 dop?

X BBRANA 55 BRFLE Tome's #EEHS
VEEE 4 @ el HEEEE —EiA
3k7] st EiRS golet ZQolE A—3tAl 4
I BEAS B 8y 93t BT 2=
Aol B2 matko g BHIEG "

Bofi BAREs]el AT Ax AR BEE A

o) - EE3le|e} A 2hsic),
t-9-7] o3 MKEL WKMo MAkE &
ol HFHES HIRES R =R AR BEYY
RS BN 7) N WEE = T4
Eatk WEIEIR HIBRE S Al o

o] Mt AR EFEHERES A7 EiRAE
BEmS BEd F= &ES 34 £2FET AW
BITES BRA)Z2ATST A ABK) & BE
2 4 A 3= B # A il e Abold 4
Mol Rl XEE dTE Bl oy
BEaEel Y B8 BT ol Bl YA
FEY 7 Adcke Acvst GRE AR glch

Eendel 2|3} e RKEE Hat HEEs In-
okoshi% (1982)™ 3} Fusayma$-(1979)" Heida %
(1978)" | #iM =+ TAAto2 EES W47
th AN BEAAE 547 ol MK kil
o] Bagsl AV dleta #mE gk

T Lipke3 (1979)™ = #% WS HHEH
Ak BREd =S WY Stanleys (19
79)7 & WuFHE HFEA HAYL HE G
o B3k S xSty #5sl3s Eriksen
(1976)™ =} Trefz(1974)* Eriksen(1974)“ =L &
e SF B BaHE FHG % HENAS %
H3 AV epoxyR AIMEE FHs S o) B
3 #LE FRAZA e H®E ke

3} Stanley$ (1975)™ = EERS ANl oS
B A7171 S8 M2 BAgER @ A —methacrylic B
& kel 77 @S RS HadAS
stz e ol TS Jebicln #HiEslk ook

A EHB RS HEE ester& AlBIE ff A5
+ BB SEY MES ML gEEEs 2
Figal-S Mo R WEhAZ A sl REE A
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39l o9} - ik o] mEARMISl Ao o7
BBEfEN-S HAAIATI o] Yl BlE RE
37 YA EiREKe BEhrt LB sl

B[l Buonocore$} Davila(1973)" = EGHKAY H%S
) MEAHE A 7K Ca(OH).€ &6
& BgEH 7 EFT RS BT vF 2T Jedry-
chowski®} Reisbicke 1974)™ & o] E#&#t7l [Eah
o) mES B AA HEld HI RERT &
Feleln @eek vl 2lem Stanley5(1975)" &
25 BEyel BEAE BMEECR %53
BE 2T Ho M EY e BBE Bisine
Ca(OH). 7} &% BieH o RS FES

o]% Mijore} Furseth(1968) ™= Ca(OH). Ei&it
o) Wi REFAL MBS Ca(OH). 2 BT
e SR, BEHY Boelxn 9ok

ole] FE- EBES HRMES +EE BaH
€ 7 RS # ester F AHlES] ol
Bt AEHS BE}s) 98 Ca(OH). 2 HEiEd
ol B REI B 5 RS Restd Bk

olel & Wil Hikolut ERAMKEISA 28 8
KE = i T %o RERC g AE o5
BxE o8 o3 A HkoE B HEsle
e ol BEE 3 oA T sbA BgEhA Kigst
I B #TRR] B WY #EFHARY
LS BE S22 R esterf ANE Ml
HEEES RSt} sH9ch

EFHLE BHTFMs BES SR &%
MR A RELW, BE LY, EERE AR5
L8 UE T 9de 7 Bk #sse shA
9t MEele 2~48B9 Ml A2 EE=
SEbelk BEFIE sl el

2 ol2l3t EHRF ML ERT IV Eah
B, AABEme JES wol FEE=ld EHF M
fugol skol 1AV B RFES MEslA v M
MR IS = S 9 BMEE JhdeA sg?

BRI M7 FTEYy ot Bl ola) B
= BEx Tome'sHiitE o 8% BE el BE
e 6" o= BEFENES BRFaK i
Bryjolv elEr) BEE BT, %tk BEiSel ols
ol & EMESA D

Bernier2} Knapp(1958)° & &R 23t B
MRS BB os B v, kfimes &

W LRI MK s A B3
BES9 1 BRFMKRT £FERE KA
MREFEE/ FE URER B=Edr Bt
AV B KEREN A sk skgles Ir-
ving?} Weinmann(1948)™ & EHE SFHAA 4
B FR(LES BEY + Adcke #@Esd —i
fyel EIF ol kel el FRaEAch

2 #% Seltzer3(1961)™ 3} Brénnstrom (1962)"
5 R A o RES BIESE 9.2 Se-
ltzer (1972)™ & #ficll SR FMMS] MiE M
fse Yo MiEEfcs BH=Ela MRERN
el IRE, Bhrol Winsl= HiERe) HE 58
= S E HBIES uHA = BRI MK
Bl KoMk MEME FrRiie Qzss
Mt BE SFES PRI —#e  ER
Hal Fimskch )

=3 Zach(1972)™ & #I#k ool EHF MRS
ZElelR BEFlo) T MIMRI RN ARE T
ol A Kimsl s Kol e MifEkzel %
fiasl L Weil#7): FfstE o 2 #acly a9 .om #)
ol Eaxw AHFMe Ha Bmks FRk
512 %2 MgFEBY WA T BE  Adw
KR ES BEY 5 iy @it BRPR
R BiEEE R = e 2 =8 L
o #al #WEAcl

ool MR Bt AEBAAE 5 EHiA
#3 Midl BE= o BRE 2FHolW FIE
& b2 EHEAENN BEE #toe KNI H®
ft HEY L BEY & U o8 FEIKMO
B B SMEM BIKER] BRE &8 &
pEfUEEA] etds A& BT <+ Ul Brinstr-
om(1962)" 2] FFR = BoS BRI + Agdch

ERREE SR 3 £yl BE-S
Searls (1967)™ | Bigeoll Al M) $HET, MAE, M
Mz, #% el fFEs Aot BR, §iR
FHES #bol] ol27 7= sl FHHS A F
don EHFMEL HI-S IS ARAIE R
7l #hrESIE MRS WS BRI TR}
gdovt 6 Atkell= EFIE) o6 BER =90
= Mz 6 BRItk BEE X ik S,
HIEE ) ABWSA Sgick 90 MRES #
& BRIk ol =G -2 wiolA He Hufa
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g BEsn ERBERS 29oH R 15H K
L Ak B ERTMEE LT Al #
=gk HEsksdch

ool ¥l Seltzer (1972)™ = ER TR HBE
4 oo #ifay AME Mol W=y EAH
o) o2 HI AREEe Bitol EHE 307K
dolvlr] ajFoletm HERsIE T Zachs(1969)V =
BEMREe R Hal olol 2L HiRE #EA
c}.

A BBAAT migFERS T BHEERL
FIRFE HHES MERs mHy 38 TH
gk R BEs 2 s dl, oldl RAMEl Blg
2 Zach(1960) 7} #% 1.8kl BEL -
SABEE TH ki Bk figTEe BHet
5 Bifgstel EA + el

oo} o] HRIFMEE WM $##{Ls]
7] bhfESte FIEEFESL Bk=la BiR ol &gl
oe} @ik PEARS 2o Kk KRl EAL
a9} 7hel EEARAI @ Al ¥3r Ca(OH). o Eig
o= BRFMBRES BiES B N= BE)
= BXE FHEE ERARY THY ERBS
ol 4 glozlaly AMzaodc)

A E®BT @l Ca(OH). & BEEIx 42
ol A= ekl #l Aol EHE PSS WA =
B2 g Mol s+ HEST BEL &+ o
t}.

ol Hjfisl BMME S kel BLE BEL
Seltzer5 (1961)™ o} EEeRS Rob sl Lo
= BEtd o 2o s EFFMRA
A s BE fRFES BHs gl
Zach3-(1969)" ] HEzt HEial Rolx 152 &
AR 4 Atk WS ERFEme TF dlia
sl ol AT FEFS 2 Mt Bt &
FEAERE 52 v FEE tafFdcle sl
U R ERAAE BB 187 Aol Ame k
FALHREE o Lol Vel ol2idt FERE L E
2 EE- BB A2 pEow #ifgel B
B o) Py ot B EEMSE B
3 filgRo] el 7] o Folebar 4§ 2baiel,

£33 Ca(OH): 2 HEBigdr #ollA+ HE 2 Bl
Hel #3533 KERS 2P obdel BB 68
AAE AL BE RFET st Ca(OH):&E

B
£
ot

4 4 9

mlo

gho| WBE{RE 2 ®ES Aot A
ot

o)g} Zo| KB HRT FHel: HMEREY B
e @ v =24 TR b 5 dch

a2 WAL B BERTRRE wMES T
25t HBEMERS) B{bolm Sulsst o] WA £
B FES Mokl & 5 Udck

BELS BRTARRE THRA Seslv i
Aol MM BaAAE de BEEd o
g5 e o mEd IS BEY T Ebid
Horl e BAE DS ZHA ™ kigme
2 o] #iluEol AL HL3 B ZKFEMS
B BEE = B8 A=A = oled RS
e MEvolA BElel ZRE dd ot ke BE
5 RS2 Zach(1960)” & iR Rtk 18t
m%ﬂﬂ@rﬂf’l Weil#oll #ifEMM-L who] Edicin

E519 Seltzers (1962)™ 2 HERE o X
b FIZEMME 2 ERFME oj2e Sig M
Mzt SIFE NFEol BiFI=l ol EE MaMe
2 EATYIZ 31909 Zach% (1969)" & HFEK
SRS FIRS BEY-S BETHRE T4
For 1t EBEMBECL HE 4 Afkel 1 Kkitt#3e] Ml
5245, 8 Hikoll: obA e BHES Zx X3
FBES MRS 2 witti o) s -8 %l
el @A BRI MRS RS s
s 2ol EHscln &3kt '

3} Yamamura(1985)™ = #EH T B4 S
+ it iR, MR, mERSMmEs i
sl FEERS dol ol HRFME §5
fbslvh= Bl ERF MRt By Mis) o2
we] HRTHS AH EHEFMERE 5tk & 4
o 2 7bA BES ®Rste skt

oo} o] Hk® MEE MM AN HEHF
el MR Sb=lol HES MEH S+ bl
o] ;@A Zach(1960, 1972)™* &=  HHRRK %7 ol
HeEey Bns Bl A A7) RFRE-S MRS
Hie S BREFHoleln v olv BEW
HEEA Mgl vl BRI o38e BE
SITHEAMNCE BE)=o] HFld onM BRFMR}
A== Aolelz 3k4ch

=g Zachs(1969) " = BN BEFMET &
#3 sl ®ERFEES BRI e
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o o)2g) Bl HF AN BREKS BE NE
slo] vehd 5 drtn #HE sk

olalal BBL AX WK XS FHAR
BE RFES MRstd axkel pERS M
s)E d o] Fifel: St BEHFMKEE HEF
slo] HAIRS BE RFEE HREHIE 83 &
7t WAEel 2~3@Boe x| et MR
Fo T HEFI= AR geld

A iR A Ca(OH). & Bigslal 4 #ellA
= % 1Bkl BRFMEE TH A8
FACAMEE Jelbd TR 6 Bl ol277hA #ig
ey g% 6 Bk E A ks ERTAR
L BEY 47 g3 Ca(OH). 2 EHER #ellA
+ E% R EEYE koM 2 HMexl
WAL Bl BE 28tk ¢ Hiksl &
ST M Y B SFELES B '
5% 6 \tholl= IEES BE FFES Mk
olwl R E BE FHES HT THHE 352y
o9 EE -2 ohvje} A Seltzer® (1963)™ o] #
&3 B 2FEF BEH A7 Aol o}E B
dlA Brl o TERelx ol-¢ THAlstc: HE
e AZ HED KRS 24dEn ol EiREK
Ca(OH). & He3t #5 R Foletn A 2gteh

a2y BE RFE THd 38 BT
BlkERo] ohvl T srAH e BfEsl & M 2~
3B MR MER BiFI=lo o ol ERRAz
Hekshe vhE P e A2 BEEY EE A
Ztgkeh

Bl k3t iR MR BHaANAL Seltz-
er(1972)™ 7} TFH MESEMSkN A+ BRTMHHRE
A Mol & BEsA o o H #E
Holl =el BRFMEEBAAE EMmE) BW{ER
o WS Zachs (1969)” = g AR
T A sERER 20u BEESY 2 EMmE e
FasEct st Veis(1985)™ & o2 [Hste
M2 e MR Ye @RI EMRC EEne
2 g8L 74 I92 ddedl & BRIAE B
5% A 2B A B BES) tifFstd B
el e B BB 1EHNAE wEs £
mEel gol vehd M2 ks = Mizgel %4
T RBEMAS S dvke AL v Fo] Ay 4
olek

=3 FFkd fiaso] Weilfidl velhls I8
¥ MHEE Zachs (1969) o) BIZZY vls} o] %
SRS BEDNE Ripdln £8% BN S
BN XES Yo RFER SEs 9o
KHERAAE £ H% Wi &3 #% 1 8%
RBHERL 77 o] Bholxl 1 WS AAMY eyt o
Bfo] ol #lol] k3 A= ohm EARYE
Fo ATEHAT Q2 ooz fi poesleol
selefa 4zhoh

F BB 39 eRmoes @ & oo, &
TN EHS PRk ester % BEEME ANEL Wil
il #MBEL Bz e BRA=R KK
|41 Ca(OH). Biehte] {Eflo] Lrisisleiel A

ZHgl e}

V. & L]

Tk BREYS) BEHEZAH Mo AR B
ester % HEM AHES o] vzl BES B
23} S5t BRY PEEC BRS  BEEL
Ca(OH) . & HfE%) #¥a)} BiEslx) 42 e RE
skl s@Ekol whel BR-S BURES ¥ AMES &
ar o} M-S 2B5R, 15K%R), 3 A, 18, 2
H, 48 6Bk Afsnes LK B o o
L3t 2L RS A9k

1. % M 33 BEw-e ARFMRe £
= th HERAch

2. FoiE el Eigslal %2 el BT
fgast B34 R KFESL Aeldl BRiA
#E 1ol BEigq HolAds BRFAMKI HE
3z RHBASHA PEF1= gl e

3. Bkl ¢ FelAds BARFMKEE TH
ol &Ly B 18tk 44 WBHSZ 4
fEshel o) HEEs WA+ HER 1SR E®Y-H ok
+ WEskArt

4. BEESz) 42 HAAE BR K7 BH
HFEo) RS2 kot Bied ol AR
2 Aol HFHE) WS Y) tafEstd 6 Bk
ol ol EES BH RFHES BREAL

5. Tthe WA 63 BRTHBANA R
EMMmE o) BESAA

6. TN BMs Weilliol fkos sl
AR ST EA HRslo dsich
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— ABSTRACT --

AN EXPERIMENTAL STUDY ON PULPAL RESPONSE TO
THE PHOSPHORIC ESTER CEMENT IN DOGS

Hye Young Lee-Dae Gyun Choi-Boo Byung Choi -Nam Soo Park

Department of Prosthodontics, Division of Dentistry,
Kyung Hee University

It is considered that etching solution or material itself of phosphoric ester cement will induce
not a little pulpal irritation, if applied directly-onto unsealed dentinal tubules.

This study was designed to confirm above consideration by comparing two different condi-
tions between Ca(OH),-based and non-Ca(OH), -based group.

Posterior teeth of 15 male dogs were selected for this experiment.

One experimental group was filled with cement after Ca(OH),-basing and enamel-etching,
the other experimental group after enamel etching without Ca(OH); -basing.

And both of two experimental groups were observed at 2 hours, 15 hours, 3 days, 1 week,

2 weeks, 4 weeks, and 6 weeks after filling,

The findings reached to the following conclusions histologically.

1. In both groups, the damaged odontoblasts were atrophied and eventually disappeared.

2. In non-based group at early stage, odontoblasts were severely atrophied and defective areas
were appeared between odontoblast cell layers. However, in based group, the odontoblasts
were arranged slight irregularly.

3. In non-based group, a small number of undifferentiated cells below the odontoblast cell
layers started to appear at 1 week after filling. However, in based group, the undifferentiated
cells were appeared at 15 hours after filling.

4. In non-based group, formation of reparative dentin was not begun until late stage of experi-
ment. However, in based group, formation of reparative dentin matrix was begun at 2 weeks

after filling and very thickened reparative dentin was formed at 6 weeks after filling.

5. In odontoblast cell layers of both groups, dilated capillaries were observed.

6. Argyrophilic fibers were reticularly condensed in zone of Weil, and they were connected to

the pulp tissue and dentin.
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Fig. 1.
Fig. 2.
Fig. 3.
Fig. 4.
Fig. 5.
Fig. 6.
Fig. 7.
Fig. 8.
Fig. 9.
Fig. 10.
Fig. 11.

EXPLANATION OF FIGURES

Photomicrograph shows the severely atrophied and irregularly arranged odontoblast.
Partly injuried pulpodentinal membrane and dilated capillaries are also observed.
(H-E stain, x 200)

Photomicrograph shows slight irregular and atrophied arrangement of the odontoblasts,
Many undifferentiated cells are crowded in pulpal area.

(Van Gieson stain, x 100)

Photomicrograph shows the more atrophied odontoblasts and concentrated nuclei.
(H-E stain, x 200)

Photomicrograph shows severely atrophied odontoblasts and large vesicle formation,
The pulpodentinal membrane are partly injured.
(H-E stain, x 200)

Photomicrograph shows the severely degenerated odontoblasts, displacement of the
nuclei and decreased cell number. Traumatic calcifying line is also observed in dentin,
(H-E stain, x 200)

Photomicrograph shows the degenerated odontoblasts. Severe edematous appearances
are observed but well differentiated fibroblasts and fibroblast-like cells are also seen
intermingled each other.

(H-E stain, x 200)

Photomicrograph shows the decreased number of odontoblasts.

(Van Gieson stain, x 40)

Photomicrograph shows the reticular argyrophilic fibers which have the continuity to
the dentin.

(Gomori’s silver impregnation, x 100)

Photomicrograph shows the many dilated capillaries running into the irregular odonto-
blast cell layer. The undifferentiated cells start to be distributed under the odontoblast
cell layer and the preodontoblastic zone appears irregularly.

(H-E stain, x 200)

Photomicrograph shows the undifferentiated cells and fibroblast-like cells under the
irregular odontoblast cell layer.
(H-E stain, x 200)

Photomicrograph shows the regularly arranged and well differentiated odontoblasts.
The fibrous matrix begins to be formed in the reparative dentin layer.

(Van Gieson stain, x 100)
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Fig. 12.

Fig. 13.

Fig. 14.

Fig. 15.

Fig. 16.

Photomicrograph shows the newly differentiated fibroblasts loosely and irregularly
arranged on the inner wall of the dentin. The pulpodentinal membrane starts to re-
generate. In the lower region, well differentiated fibroblasts and odontoblast-like cells

are irregularly arranged toward the dentin.

(H-E stain, x 200)

Photomicrograph shows the loss of degenerated odontoblasts. Some nuclear remnants
are retained in the fibrous matrix. (H-E stain, x 200)

Photomicrograph shows the broadly and irregularly formed fibrous matrix at inner
dentinal surface.

(Van Gieson, x 200)

Photomicrograph shows that immature odontoblasts, which yet have not nuclear
polarity, are irregularly arranged in odontoblast cell layer. Pulpodentinal membrane is
regenerated.

(H-E stain, x 200)

Photomicrograph shows the thick reparative dentin formation and the regeneration of
pulpodentinal membrane. Cuboidal odontoblast with concentrated nuclei are arranged
in 2-3 layers.

(H-E stain, x 100)

N: NO BASE B: BASE
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