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— Abstract

EFFECT OF CALCIUM HYDROXIDE AND GLASS IONOMER CEMENT ON
LEUKOTRIENE B. AND C. LEVELS IN EXPERIMENTALLY
INFLAMED RAT DENTAL PULP

Gye-Yang Park,D.D.S., M.S.D., Sung-Sam Lim, D.D.S., M.S.D., Ph.D.

Department of Conservative Dentistry, College of Dentistry,
Seoul National University

The purpose of this study was to investigate the effect of calcium hydroxide and glass
ionomer cement fillings on the levels of LTB, and LTC; in experimentally inflamed rat
dental pulp. The dental pulp in the mandibular incisor of wistar rat was irritated by cutting
a 5mm deep hole in the dentin with a twist drill bur of 0.5mm diameter, without cooling.
The cavities were filled with calcium hydroxide(light-cured) and glass ionomer cement(light
cured). The untreated pulp served as control tissue specimen. After cavity preparations,
the rat with or without various treatment were sacrificed in various time by decapitation.
The dental pulp tissue were carefully removed and the concentrations of LTB, and LTC,
were determined by radicimmunoassay. And pulps were examined histologically to observe
inflammatory feature.

The result were obtained as follows :

1. The inflammatory features of pulps were observed microscopically in all experimental
groups. And degree of inflammation was decreased with time.

2. The concentrations of LTB,; and LTC. for all experimental groups were significantly
higher than those for control group 6 hours after cavity preparation(p<0.05).

3. The group filled with calcium hydroxide was the lowest, and the group filled with glass
ionomer cement, the group of irritation in that order showed increased concentrations
of LTB. and LTC, 6 hours after cavity nreparation. In the concentrations of LTB,, signifi-
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cant differences among 3 groups were noted(p<<0.05).

. The group filled with calcium hydroxide was the lowest, and the group filled with glass
ionomer cement, the group of irritation in that order showed increased concentrations
of LTB4 and LTC, 24 hours after cavity preparation. And there were statistically signifi-
cant difference in concentrations of LTB, between the group of irritation and the group

filled with calcium hydroxide(p<<0.05).

found(p>>0.05).

. The group filled with calcium hydroxide was the lowest, and the group filled with glass
ionomer cement, the group of irritation in that order showed increased concentrations
of LTB, and LTC, 48 hours after cavity preparation. But no statistically difference was

. The concentrations of LTB, and LTC, in all experimental groups were highest level
at 6 hour after experiment and decreased as time progresses(correlation coefficient=>0.8).

Keywords : LTB,, LTC,, calcium hydroxide, glass ionomer cement, radioimmunoassay
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1. 48 =

£ ddNE AF 250+ 50g9] 74viE] ¥
A9 st M| 148708 ez A 9
%9 FRARE F#43EE(Calcium hydro-
xide and fluoride releasing light cure dentin
liner and base material, Ultradent Products,
inc., )3 Ze}2ofo] v AJME(Fyji II LC,
light cured, GC Co.)& AMS-3}ch.
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1) 40K otse| dH

Z} 4@ YAE HF 100gF sodium pe-
ntobarbital 2mgg E7Z2W FAStS w1
% 3ot Axe] AgEE X&d FEM &
U3 30,000rpme] &¥oz AolAd] zlo]
5mm, & 05mm9 9+5& FAFAY. o5
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&2 ggron X k&0 JojuA] ¥xH
3R

2) 2}s9| &Wu} X =X|2| HE

A WZRTY Aol2e 4% AL Y
8A] gke 3ot AXE ARRSYh. A¥ETS
9459 24 79 24 AR W 3TeR
o] AFFde $HE A g FH=
FRen UymA 2gde FiskdEs, SHs
olol 2= AIMEE 247} ZA 3 o 959
AR Imm¥ zinc-oxide$} FFHTE T3
FA%9d. 4 Zoig g5 AT AT
ZXE A7, 2447, 48A17te] HHOE W
AE JAAAT. 23 27 BB o] &HA
g2 Oz 487 AXY AFE Gotja-
manos*® 2] W o] w} A2YA E2s) W
AREAI7AA] —70C 9] 43t Aie] BASA
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3) =3 delgy aE

HzEy 487 F 23 ¥dsy g4ds
Al Xolg WA FGIdA E& @
£ 10% 54 £=2Tdd] LZAF|IL 0.24M
EDTAS} 0.05M tris-HCI buffer(pH 7.2)2 &
AR F paraffinel] Eeidte 4~6us B2
FEL AZ8T hematoxylin-eosin(H&E) %
E d4& APste F5 FriFoz A3}
Ao

4) Leukotriene2| F&

3t} AR A B A N 2H FA
(8~14mg)E =A35lI glass homogenizerE
]85t} 3mle] 0.1M phosphate buffer(pH 7.
4) ¢ A ©23T F AL e
#3to 1ml 3 1M HCl 0.25m] & E@3tict.
2ml¢] methanol ¥ 2ml9] FFFE SAUR
u)g] EHRAIA ¥ C, reverse phase column
(Amersham international plc) ¢l HCI-S &%3F
FEqE FLAF3 SF/ 5ml, 10% ethanol
5ml, petroleum ether(30~40C) 5ml, methyl
formate 5mle] €22 A% NAUATE me-
thyl formate fraction® #3ted ZF Adefol A
AZANNF WAL B S| o] §A7A] —
70C9] YE i (deep freezer)o HA3}H T},

5) Leukotriene B., Leukotriene C. ST2J
&3

WAL B EAYL o] §3te] LTB.2 LTC,
9l FEE £33}7] A3t Leukotriene B.*H]
assay system¥ Leukotriene C,[*H] assay sys-
tem(Amersham International plc) & AF8-31%
o WL kite] AAH] e HE A3}
=

(1) LTB.®] radioimmunoassay

Az" FEEL 50u19 methyl formateS}:
450u19] 0.IM phosphate bufferol %% U
polyprophylene tube®] =% F&& 100u [
H] LTB, 100ul, LTB; antiserum 100ulE %
A}, 25T A 247t Fet B ¥ F charcoal
suspension 200ulE F713F3L 2000X gol A 10



B AR AFgE AUk o A
Zo o]l 10ml19 scintillation cocktail S 713l
liquid scintillation counter(p-spectrometer,
LS 5000 TA, Beckman Co., Germany) %]~ 1
7 WA (radioactivity) & &3 3.

AGA %L ¢33 = LTB: standard&
8# 314 A1Z] dilution seriesE FAlo] F3PA]
Zow & 3 5 F¥(duplication) 3+
&4k =3 & assay?t} tubed 7Hsd
Hujo] WAlsT LTB.& &4 (antibody) 1+
Huigre] 28 vlg, 2 HFolY EfY
ALE 23R Y. Ao g V158 FXE
logit plotg& ©] &3t 243 BFE T (stan-
dard curve)dl] i g3te] 2HU S LT ¥ EF
Alrat ot

(2) LTC.9 radioimmunoassay

LTB.9 radicimmunoassay 33 ZEH9o
2 T4 oy wFAIEE 20X R
3} 3L charcoal suspensiong 500ul, scintilla-
tion cocktailS 17ml F7}stc}.

m, o8 449

scintillation counterlA] CPM(counts per

minute) & 2 &7 ¥ standard dilution series?]
BAFEE kitel] AAE F4]& o] 83l FHA}
(tracer) 9] Z3o] digh HES2 ABSY
th o] ZFEE ‘logw LTEXE' 99 34 B
Az 2z A9 7Ystq FEJFHE 7
Ay, o)A 72+ B2 tubedd LT ¥
=g A F Z 239 FAE U LT
X E picogram/mg wet tissue weight® &
A3},

oz 43T 23 49T 9 LTB,
£ LTCH =) &8 FAF 4L v
24 FA? Mann-Whitney9] U-testg& 43
HA L2 A3t {9 FF p<0.05<] 759
frositda a3t 4 Y At g
T Wiste Ad AFE o8-8k v,

1. LTB.2| S

1) 34 dixz
AEE9] LTB.(12.5+ 4.77pg/mg wet tissue
weight) 7} S =K Table 1).

2) X=2T
LTB.8] ¥%7} 57138t 62173+ 42.8+ 0.
82, 24N 7HEE 33,6+ 040, 48X HEE 188+

Table 1. Concentrations of LTB, (pg/mg wet tissue weight)

N 6IR 24IR  48IR 6Ca

24Ca  48Ca 6GI 24GI 438Gl

152 42.0 28.7 30.2 9.9
13.3 334 375 21.3¢ 197
20.9 40.3 40.1 159 172
149 248 16.5 245 123
9.8 486 25.7 124 20.8
7.5 60.4 35.6 10.2 329
5.9 50.3 514 17.7 244
25.7

23.3 12.3 19.2 195 294

176 225 22.7 20.8 20.3
30.2 8.6 248 28.9 14.5
1447 171 10.7 8.7 8.9
20.3 10.8 34.3 14.6 12.7
12.1 283 404 314 214
132 9.9 38.2 28.0

19.4

125 * 428 336 18.8 20.3
4.77** 1082 1040 6.47 6.96

18.8 15.6 279 217 179
5.59 6.83 9.89 7.66 6.7

* I mean, ** . SD.
N:3Y dzd,
Ca: $U80E 34T

IR: H5FAAF FHeA g2
Gl : Zej2olo]o ] ANWHE FHF

6, 24, 48: 9% Ao =Xy A AT hour)



6.47pg/mg wet tissue weightZ4 6A]7+¥¢}
UANTEE A Az blsto §94 oA
=9 cH(p<0.05 : Tablel, Fig. 1). 6A]7ZkolA]
48 2 ol wEtAE At wE HA
243 (3R AS—099 : Fig. .

3) Calcium hydroxide X

6A17tF LTB: ¥=7} 20.3+ 6.96pg/mg wet
tissue weightZ FAY t&2FR} §-24(p<0.
05) JA F/FFAL 24N TFE= 18.8+ 559,
48A T = 156+ 6.832.2 6AITHOIA] 48A1ZH
22 BAstEA FA ZFASRG IR AF—
0.99 : Tablel, Fig. 2).

4) Glass ionomer cement &8
6A1H% LTB.S FEv 279+ 9.89pg/mg
wet tissue weight2 B4 tlZ2o v]sld &
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Fig. 1. Change in LTB: levels in the pulp after
cavity preparation.
Each value is the mean+ S.D.
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Fig. 2. Change in LTB; levels in the pulp after
the filling of calcium hydroxide.
Each value is the meanz S.D.
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Fig. 3. Change in LTB; levels in the pulp after
the filling of glass ionomer cement.
Each value is the mean:t S.D.

93 A 7R (p<0.05) 24A17HFE= 21,
7+ 7.66, 48A13tF= 17.9+ 6.71pg/mg wet tis-
sue weight® UEFSTH(Tablel, Fig. 3). A
7ol wEAE 6AIOIA 48A13EO 2 JHHA
Aashe A% VeRIAT (3 BA £ —097 ¢
Fig. 3).

5) AlZt ool ME &N 2ol LTB, S
=

6N ZtF A=ZFH calcium hydroxide 3%
9 LTB, 52 217} 42.8+ 10.82, 20.3+ 6.96
pg/mg wet tissue weight2 AFEollA] F2 4
AA A Ve H(p<0.05). Glass ionomer
cement F AT 27.9+ 9.89pg/mg wet tissue
weight2 A=-F ] 8]3te] ¥A Vet t(p<O0.
05). Calcium hydroxide %3] glass iono-
mer cement &l vlEte] 4 UA ¥
%THp<<0.05 - Tablel, Fig. 4).

24T = AFTEH calcium hydroxide &
ATo] Z+2} 33.6+ 10.40, 18.8+ 5.59pg/mg wet
tissue weight . calcium hydroxide 3ol A
FaAd A @A JeRch(p<0.05). Glass
jonomer cement FHTE 21.7+ 7.66pg/mg
wet tissue weightZ AFTRY & FEE
BQov #9] £F0E v AR £33 THp>0.
05). Calcium hydroxide %373 glass iono-
mer cement AT 7HE calcium hydroxide
FATAAN e TEE BFgou 4% A
ol RAATH(Tablel, Fig. 5).

48N ZHF AFEF calcium hydroxide 33
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Fig. 4. Levels of LTB, in the pulp in the den-
tin unfilled(IR) or filled with calcium
hydroxide(Ca) or glass ionomer ce-
ment(GI) 6 hrs after cavity prepara-
tion.

N is the normal pulp.
The value is the mean+ S.D. of data

obtained.
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Fig5. Levels of LTB: in the pulp in the den-

tin unfilled(IR) or filled with calcium
hydroxide(Ca) or glass ionomer ce-
ment(GI) 24 hrs after cavity prepara-
tion.

N is the normal pulp.

The value is the mean+ S.D. of data
obtained.

T, glass ionomer cement T LTB., T
2 18.8+ 647, 156+ 6.83, 17.9+ 6.71pg/mg
wet tissue weightZ ZF £l §2§ Aol
NARXH(p>0.05 : Tablel, Fig. 6).

2. LTCE 8%
1) g =z

A%E =2 LTC, (10.0+ 5.34pg/mg wet tissue
weight) 7} &3 = A H(Table 2.).

—_ — N W
w L=} W =3 L¥,] =]
T

LTB, (pg/mg tissue)

3 3.

N IR

(=4

=
o
o

. Levels of LTB. in the pulp in the den-
tin unfilled(IR) or filled with calcium
hydroxide(Ca) or glass ionomer ce-
ment(GI) 48 hrs after cavity prepara-
tion.

N is the normal pulp.
The value is the mean+ S.D. of data
obtained.

2) =

o5 A GAIZLEE 64.2+ 42,55, 24X LF
£ 53.0+ 39.07, 48A1HF= 35.2+ 23.71pg/mg
wet tissue weight® 6A17F, 24A17F 2% o
Z7o) vgtd o4 A A debd(p<
0.05). Azt Aol wEtA e 6A17lA] 484
ez 7haN Zadte AFE JEUAGY
(384 4—0.87 : Table 2,Fig. 7).

3) Calcium hydroxide &+

6A17EF XU LTC, FEv 39.7+ 25.44pg
/mg wet tissue weight2 3¢ i) ¥ty
#2149 A SR 2 (p<0.05), 4ATFE
38.2+23.02, 48AIMEE  26.8+ 22.36pg/mg
wet tissue weightZ ETET A Jelhd
o BEAF o FEd= vIXA] EIA
(p>>0.05). A1 Ao wEis 641N
48A1ZFS 2 FPHA A A A BAF—0.94
: Table 2, Fig. 8).

4) Glass ionomer cement X7

6A1t% XU LTC, F=+ 554+ 43.85,
24 AT 50.1+ 28.94, 48A|THF= 34.1+ 24,
1 pg/mg wet tissue weight2 6139 FEE
HxzTH el Aolg BAtH(p<0.05).



Table 2. Concentrations of LTC. (pg/mg wet tissue weight)

N 6IR 24IR  48IR 6Ca

24Ca  48Ca  6GI 24GI  48GI

11.3 36.8 17.7 89 236
131 9.2 1014 504 418

49 7.7 30.8 16.6 85.3
1.7 119.2 99 763 772
17.6 86 1076 9.5 18.1
10.4 101.7 153 499 356
799 95.6 16.0

454 20.1

314 27 9.6 113 55
47.6 35.2 946 447 10.9
60.0 654 1034 463 30.4

4.7 40.3 11.0 704 822

83 6.6 91 897 514
704 104 472 776 24.5
45.1 1132 104 36.1

100 * 64.8 532 352 39.7
5.34* 4255 39.07 2371 2544

38.2 26.8 554 50.1 344
2302 2236 4385 2894 241

—

-~ O 0 O w2

A
T T )

~
o

i.TC‘ (pg/mg tissue)

=]

Fig. 7.

* > mean, * ! S.D.

T 1 J

0 6hr 24hr 48hr
Time

Change in LTC, levels in the pulp after
cavity preparation.Each value is the
mean=+ S.D.

Fig. 8

0 6hr 24hr 48hr
Time
. Change in LTC, levels in the pulp after

the filling of calcium hydroxide.
Each value is the meant S.D.

N o S
o o o
T T

~
o
T

y 1 —_—

(1] 6hr 24hr 48hr
Time

LTC, (pg/mg tissue)

(=]
f

Fig. 9. Change in LTC, levels in the pulp after
the filling of glass ionomer cement.
Each value is the mean+ S.D.

A2y Ao B E 61 48A10 2
ZFaA #ade 3%E RANZEAF-O.
98 : Table 2, Fig. 9).

5) AlZH Zojo| M2 &N XHEQ| LTC, =
=

6A1F AT H calcium hydroxide 3
T, glass ionomer cement =379 LTC, ¥
EE 47 64.2+ 4255, 39.7+ 2544, 554+ 43.
85 pg/mg wet tissue weight®. calcium hydro-
xide £33 glass ionomer cement FHT
N HEFEG % FES HIAOY #9
FEAE FHA RIHFHp>0.05 : Table 2,
Fig. 10). =& calcium hydroxide %30l



LTC. (pg/mg tissue)

Gl

N IR Ca

Fig.10. Levels of LTC, in the pulp in the den-
tin unfilled(IR) or filled with calcium
hydroxide(Ca) or glass ionomer ce-
ment(GI) 6 hrs after cavity prepara-
tion.

N is the normal pulp.
The value is the meant S.D. of data
obtained.

=4
D

80 |
60 r
40
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| l

N IR

LTC, (pg/mg tissue)

=3

GI

Ca

Fig.11. Levels of LTC, in the pulp in the den-
tin unfilled(IR) or filled with calcium
hydroxide(Ca) or glass ionomer ce-
ment(GI) 24 hrs after cavity prepara-
tion.

N is the normal pulp.
The value is the mean+ S.D. of data
obtained.

glass ionomer cement ARt} WA el
%3l 24X = ASTH calcium hydroxide
ZHT, glass ionomer cement £HT0] 47
53.0+39.07, 382+ 2302, 50.1+ 28.94pg/mg
wet tissue weightZ calcium hydroxide &3
oA M Be FEE Hgoy AR s
ol FEde XA RIFHp>0.05 -
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e L7 T S V- N
-] (] =T~ -1 o
T

LTC, (pg/mg tissue)

=~

N

IR

Ca Gl

Fig.12. Levels of LTC, in the pulp in the den-
tin unfilled(IR) or filled with calcium
hydroxide(Ca) or glass ionomer ce-
ment(GI) 48 hrs after cavity prepara-
tion.

N is the normal pulp.
The value is the mean+ S.D. of data

Table 2, Fig. 11).

4855 ASZH calcium hydroxide
T, glass ionomer cement A Fo] 212} 35,
2+23.71, 26.8+22.36, 34.1+24.1 pg/mg wet
tissue weight2 AT F23 2}o|E Ko
A FRH(p>0.05)(Table 2, Fig. 12).

3. #st #old oA

4L BT ZE AFE TN A e
B}, 45 AEY A&, dH9 YA
#&H A (Photo. 3—6). Z+ APt A
%9 Aol ot 48AIRMEA A€ 6AIZHE
Hlgte] X $ HA=r FAHUR A5
7139 AE 235 L #AE A2AL Bgoen

ZAgotEFo] AuIEEE e B
(Photo. 5,6).
V. &2 % et

arachidonic acid WAMIES PGs, TXs,
LTs7F g5 #4932 9y Y430 "z
ATdEe Mg HAZo FAFIGT IHHA 3l
S} o}F I HFo] g3 olsH A= 3}
Aok, FE ol cyclooxygenase 74 2o 2% tjA}



AEo] AF EFd B e g
AT Bt 92 lipoxygenase AHE <]
&) I Bue Bx 9sich

Ao A X|o}o] 9bFo] AMEEHEI Qe F
AR g g AT HIEL F2 4, AL,
A 7%, 94, 38 g9} 22 23
A disi g AT YolAe] AT EA9
e 2ol BFoiH gt} o1 F FAAN)
259 Y A Y3 A2 Bud
arachidonic acid WA} g v]X& A3
g AFE FZo] ZOEd sy Aoz
o|FolHtt. ZOE7} cyclooxygenase AHE|
X & G| 3ty Hashimotod* 2 # 9
AR AHFHow 35S sl A9
d5E€ F+EAHE 9 PGE, 13,14-dihydro-
15-keto-PG(DHK-PG), TXB,] 50| 433
%7193 ZOEEZ FAAl= 238 A4 o
ZTHEOE ol thA}l AEEY FFo] A
3FRS-8 ©A3te ZOEJA W& eugenol©]
ol 2] gk At 59 AL AP ).
Hirafuji”& 8% WA #9 x| Fd9
(homogenates) ol eugenol¥ H7}3t91-S o 6-
keto-PGF.8] A§Aol dA3 A€ BHu
3Rt} lipoxygenaseXrEol| g A7) o)
A% Hashimoto$*2 FH o)A A= X4 LTC
« FE7F 6AIZEFC 1882 FU1HE vlate
ZOEZ FAAldEe T4 30835 34 o=z
TEY 2318 50% 4 #2HIYSE By
t}.

B A E F ] x4 P glo] A&
ol 158 SRS 9 A5ul¢ LTB,,
LTC.H ¥=7} 7139 A5 X$=0A LT
Fx7} F7H8d+= Lessard®, Okiji®®, Hashi-
moto® ] B9}l IX3ct. Bt Am| Ay
AME 5L A3 ZE JPTY AFA
4T F8F gF A 8L 338 ¢+ o
Q. 2HBZ Xeolo IR 71AH RS
FAFo] AFEE o BE 4 9k
A AFdX= Az LTBS LTCot &
AHAed FHY AXe A4 9xsn
P4 AL wa glonz FA} XFME
thekdt W87 (leukocyte) 7F S A0 8} 7| B
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o o]Ed 3t HAHE A2 AlrdY.

LTB.= arachidonic acid®] 5-lipoxygenase
Az o8 YA E=H® @ T34 Sl
3t AHFoRE JPFE FAe g2u 3
FTE SAIANA BYdA 95 2929
o]F-& KL IFT Y, eH
(degranulation)*®, superoxide 443%, ¥
Yoo RAWELS Qo 94F HAFd &
S7F vtz FubEe M3 LTB.S) 2EE
z+g-of &) LTB,& arachidonic acid tA} 2HE
7hed 9459 M Fa% SAEZS iz
Bugx 9. Okijis¥e d¥des F9
g 45 FEAAS 4 2579 JAEH
LTB.2] §Ado] fAE ¥y} gojdS a3
stded, 383 fAEEA LTBSY 7%
3F7Y A&ol S8t 3577t LTBE
Qs & & IFTE EAFNFEE B
134 & 59 2719 9% H34 LTB,
7t 3FF ol BHFI ¥ LTC,
= 357 Uit 85 4349 £9= glev
Asror & §F F&-&, 15N 8
F& FL4-E 1AY, 24 8% 39 (postca-
pillary venule)9] WA g FE3te] EH
E3438 F7MA712 3] & (plasma lea-
kage) & 4271t} %, Hashimotos*®-& #9)
AgHoz XFge FIANAS 9 A
g LTC,9 37k 43y 879 du-r9
Z7te Feaaeng F4 AFYFAAN LTC,
o] AL REFHo2E X A4 33 F
Aol g3 RoE g3 P} A4
dojdt B3

ZAYY LTsE ¥4, 84%c iezEs
High Performance Liquid Chromatography
(HPLC), Mass Spectrometry, Radioimmu-
noassays-°] JTH®. & AFNM = WAl dY
EZREE ol &3tAE o] WS - A
ko] wkg-ol o)A HolY(specificity) F
%=/ (sensitivity) ©] "¢ 2 FYE picog
ram(10%gm) FE7HA FXE + I HEY
%ol o}F 2 Bk sy, w3t
Hnd wE AR AP E 8d 5 dde
AHE 7HAD Qo WA A FFHL Dr.



Richard Ferteldll &3] 7Bdd =™ LTol
e BolAd ZFAL JIXE ATE U9
Aol W3l unlabelled LT# tritium[*H]©] la-
bel® F3z 4] LTV AAH o2 Zgat=t]
N12E v S8R s ¢d4( LTB,
LTC) o &3t 3] BEA W
Aol Fadte ALzAM FAIR dhe
A3 ¥718 FACH-LTB,, *H-LTC,) Ztel
AAZ dkgo] doltee & & A drh
a2 ASE ¢ dAd AfEe WA
v} 7] ZH(radioactive ligand) ¢ & HI7rd ¥
WAl i 71AkY wxd gy, 22
A ZAU 9] arachidonic acid tAF 2HE2] A
Je FEE AN HY SAWEE o83 diAt
2go oz Gold £ 9lom, o He R
A8HA 74 2 (biosynthetic pathway) ol it =
Al BAE 7hesig, B A A A
We] LTB,, LTC.] A& n@dslr] Y3}
WAL He EAHWE ol&stHET o W
ZZ Yol A LTB.7} w-oxidationd] 2}l 20-OH-
LTB., 20-COOH-LTB.2 W24 tjAts= A
v-glutamy) transpeptidase] 2|3 LTD,, LTE.
2 dArlEe LTCE 33T 4 1 2F A
LTs& F&317] Aol Aol Fot 3+ LTB.S
LTC. %t 73 7Hsd wholth, & AddA o
WY& o] &3t 9% A4l A LTB.&F LTC. o
Fx7t F7HEE YFIRch

Glass ionomer cementt Wilson™ Kent® o]
g AAEAEH, X 2pFo] FHaees
BAE AFFHoZ fEshed 924 FHEol
Rom B3t FAF FARE AW AdEY Aol
Ao} X 7% vkE 3 R £E, Xo}g]
Azt BARE AF, XA T AN, o)A,
AX ] Av] FEF g AMEEHIL vk &
Aqode ZHo ANzl e FFHI
%714 glass ionomer cement(Fuji II LC, GC
Co. Japan) & AH&-3t9 Y. Kanaoka®®& %
%318 glass ionomer cement® MX 4 4
He & A3 Bolgvrst FFEo] UMSE
RI3}93  Gaintantzopoulous*® %  beagle
dogoll Al 57 &g B3 BTHY glass
ionomer cementE FH3I A} vk whg-

2
-
o
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e
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e BYTR gk & FHe 5%
Me 2719 & xrt 418 733
o]FAAWY A 2 FAHULY
Ae 738 A2 QA% 5492 wol &
E 4 9t} Calcium hydroxide™
1930130l g o2 X3 47H o] 19603
z4bo] pasteF 0.2 THEO|A AME-HT| ARE}

e Z& 94FlA X5 BIE it
g3 AF =2 Aedd AR FHe=
gtz oz ALEEI gk, A GAAAA AL
45351 QI+ calcium hydroxide pastes cal-
cium hydroxide, zinc oxide “L2]il salicylate

]
A

)

o.iﬂo{)]
0{%7 (o

by mt oo oft
o otk 0, 2, o

02
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22 =0

chelating agent{te] Wh&-ol 712§ T2
%_ Fisher F.J*& calcium hydroxide”} cal-
cium chelateE F/dsted] o8 4R BT
o g EAFEZ vj$ w2 &LelAd pHE
A&t 33} Fold el YAL A3, free
calcium hydroxide® X3 A49 ZHE X
A g FA4x 7HHE Busiych. & 4
FolMe BaUF $iEY e FFHEY cal-
cium hydroxideZ AMH&-stde=d] FTHEL
Aot 2o Y9 eI 42E R
A 5ol LT FRolu ZAolA o
o8 g4 gde AFE MAE R B
31 Q ﬁq,ss).

Hashimoto®* = ZOE %3 4] eugenol©] A
F2 F85o] cyclooxygenase 2H&} lipoxy-
genase 2HE9 AYAE dATS B
tl eugenol?] ©]#3 &EF+= TE phenoldl
SHEEF} 2] oxygen-free radicalS 353
o2 AAHFY] gELOeIRoz IHAS.
Hashimoto*® 9] a7 Aol A ob&zholrt zine
oxide— FHY EFE FHA LTC.S =7}
AZEH A FAREGEd £ dFdAE
Hashimoto®® ¢} Okiji* 7} 2313+ LTB,, LTC.&]
FEZF 7P A dEhdae 6L A5
BT} calcium hydroxide 337 glass iono-
mer cement 53874 LTB,, LTC. %7t R
vehgon, 24X 3% LTRSS FEE A
FTRY R 8 A 3 FH As
AA 8] SHARGE FEEF XE Aol nlA|

FEE AR AFoZ ATl FFIA As



Fo] gojdtke Bu Pt JueH & 4
FAAME F 1T EF 459 AHE 1mmE
zinc oxide®} T/ EFEZ FHdPen
2 A F&d o3 &3] Alol= WA
ot Calcium hydroxide$} glass ionomer ce-
ment’} ZOEolA ¢} #o] Aoz LTB,
LTC.8 §4& JA A= < 3oz Hojy
AFd o= Fx g F&E HAe e
Atg = olo] dig Bt} & ¥ s}
e T A77F A Hojof FA,

Cotti®} Torabinejad™ " Abge] <& ¥
A2Ul¢] LTB,, LTC, TE& ARG d79A
TUT BardA 2H9 @9 FAT LTB&
LTC.8] ¥x=E ®ladty LTC.H =7 ¢
22 2A3EH. £ dAFME d¥8TY
ok 172914 23 mg@ LTC.o 5%=7} LTB,
1o} A4 veptty, A Zkel] ©E arachi-
donic acid A} 4H=22] Fx W3l tjs] Ha-
shimoto® <} Okiji® & 945 BA 6A1ZEF Ao
of ol28 24X 7to 2 JFAA HA} A3
4N FE ALY A FFELE FAIYR
3T B dFoAE A 2T A%
zZ+ & 2% 6AZF LTB., LTC, 37+ 3739
H3te] folA A BRI 24ATFNE 64
DTEG BAI[ oY 8ANFNE B
A3¥tk. 2 2A0ME 6AIZMTEY 9F
A7} ASAL Az AR w2t JA =
He e 2.

B d7oA 2L A48T W49 LTB, F&
LTC: =7} ZFrit B AolE Ef<ed
ol 9EriA dddA 7QE Rez A2}
"ok 9 9459 o] Aojg § & Utk
= FAHL Aold 2 Aee mALES F
TR o= e] ol AE &S 2
7. FPY 4F Y == AFG
Zo]| A8 e 2ol Ao o5 e
PAE FEEG?, 2B 950 FETF
zot MEH] Ftzko] FIE o] 2ot Al
¥o 7HsiAe &30l AAY AFd) sHrhet
AFE ol A#Y AAH F7 SRR
olu o] 4t 7153 o] oy drt.
A5 4% ¥hg e % A9 Hols)
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ARAA #AV deon vEFoz A,
WA glo] A&oz % F4AN &%9
7)1 A B9} 2] =9}e] Atolof o} o] 0.5mmol 3
A e A= 0.1mme] gobd il
e Xg 4Fe ARFe s B A=
Aolgh?, £ AT A WA AX] 9] XA A
2ol 5mme] 45-& FAsIAe old 459
71 A §-9} Xete] At 2 X ofuiet vlA| g
ztol7k A X GF vl QoA thad]
zto]7t QIS Aom AAEY. Td 239
AETH I, 95 AX 89 575, 9%
AF Hae 7], &F g Aol
Z11gttaL AtsEd.

o]e] A+ ZHE & v arachidonic acid®]
AF AHEQ1 LTBS LTCOF 9b% 84 6417
Fofl AR Fr7t BA JeEbD A5 239
B8 dug 2ANME 45y FA=rt A%
Z o2 Hol o]Fo] XFH ] 7] ¥F Al
FAFE ¢F AR, FFEF calcium hyd-
roxide®} glass ionomer cement’} ZOEo)| X<}
Zo] 5% 43I AL F48 45 dAldA
arachidonic acid A} 4&9 ¥4E J33H
o2 JAT &= e AoE Holy A5
v]3le] LTB.9} LTC,e] X5 SE2E ZaAl
7l AoZ Hol L Fd AREA] A4
ofd] A4-& sk ALE AlEHE v o=
o]9] 71 A& F537] 9% A77 o YK,
T3, 2 dpdAe A5 A&7 JH7A
Fgel] A e dA 2R FEE
33, ¢oE gE& FAA dg 4@
T 9% FAF AL AFE RN F
3l arachidonic acid¢} 7 wjgste A
FA=EE drAIEY FEE 2] X
A% ou] Qe FHE d¢ F o=t A
2+ X4 ¢ arachidonic acid tHAF AHE-oll
3 o B2 A7 H9¥ Ao 2 AlsEd,

=

-

v. &

2L 59 o] ZA R AME-H € calcium hyd-
roxide®} A<l glass ionomer cement”}t
X4 leukotriene B.%+ C.8 FXd viXe



279E goluy] $jste] WA et A
WZh4 glol Ao o5g FAstY BFRI
calcium hydroxides} #Z#3% glass ionomer
cementS FH3I 6A1ZF, 24A13E, 48AI%E
Fo| HYAA B Fr|RA =H 22&
gt en], £ PA 29 SFYPL o8
3ty A7t 24 A 2o @2 leukotriene B.%t
Co FEE 34, vlasle] Ogd 2 2dES
it

1.

B} d2TE AT ZE APTAN A
59 ol qovt FF v BN
Aol @F 2o BAHH AT 7B
o] wgt AT 45 F=E Hashe
FEE BAH

. 9% ¥4 6A17-F 9 leukotriene B.&t Ci

FEE ZE AT F3 dzxd ¥
3t 94 A A Herth(p<0.05).

9= A 611759 leukotriene B+ Ci]
¥ %% calcium hydroxide ¥, glass io-
nomer cement AT, AFTY TLE
=4 Jegten, LTBAME F94 e
29 ZolE BHHp<0.05).

9% A 2411 7+% 9] leukotriene B,&} C.2
F X+ calcium hydroxide 23, glass io-
nomer cement &3J7, AT ToLE
=2 A%E Ao A5 calcium hy-
droxide $4F¢] LTB, A% o4 e
T Aol BPYHp<0.05).

95 FA 48717 F9 leukotriene B.&t C,
9] FE+& calcium hydroxide 54, glass
ionomer cement FAF, AFT Y £LE
& AL By oy f9 e vAA
FAHp>0.05).

Leukotriene B.$} C,0 ¥5v 4A¥T &
Fol A 6A1%ol 7 Esken Al A
Hof we} ZAse FAFE JeIAGCE
# 34 >08).
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Photo. 1.
Photo. 2.
Photo. 3.

Photo. 4.

Photo. 5.

Photo. 6.

EXPLANATION OF PHOTOGRAPHS

Cavity cut in dentin of a rat mandibular incisor.(H&E, X40)

Histological sections of the mandibular incisor of normal control.(H&E, X200)
Specimen of 6 hours after cavity preparation.(H&E, X200)

Blood vessels are dilated and congested, and increased cellular population are
noted.

Specimen of 24 hours after cavity preparation.(H&E, X100)

Hyperemia continues and extravasation of erythrocyte and focal collection of infla-
mmatory cell, increased cellularity of pulp mesenchyme is noted.

Specimen of 48 hours after glass ionomer cement filling.(H&E, X400)

There are some increased cellularity of pulp tissue but hyperemia are decreased.
Odontoblastic layers are reorganized.

Specimen of 48 hours after calcium hydroxide filling.(H&E, X200)
Hyperemia are decreased also, cellularity of pulp mesenchyme is decreased as
normal pulp. There are scattered inflammatory cells.
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