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WA do A AT FFE 3L HAE
FEAIE Aoz gHA Jed, ol Ay
HQ 71AE TFHIHY] %t FLY Aol
Az EAL 4 Ui d+7F IBHY
A gt
‘g 2N SAZ e AT, A2 RE Y
E&, I RAE, oZd o5 HAdE A5xF
So] ggo] Ho X2 BAE FEATdE Be
AFEo] HuE )t} Kakehashi 7 FT HA
o} dut WAMM XNFE =EAAE o, Lut
WA H2E Folgo|ut Fgo] BHHANL
U 23 Mo e 14-28Y Ul dentin bridge 7}
PR Budeich ol Aol 3
EZAsHe ATo] AId Wi LA FoF
qge s AAIAE, Rosenrgen 52 A
o} Streptococcus mutans & FE 3t 2@ BLE
SEAAS L BadP e, Sundguist Y& X
o AV 248 2RIME A9 EE AES

A&3t9 ). Block 59 4@ AT NA*® Gross-
man’s sealer, N, paste, Procosol, eugenol5-¢] A
FzH9 WAL AA Fd4& 7HAA He
A A E o7 NIt sy, Stuart 5
93} Campbell 5'9& Calcium hydroxide, Z.0.E.,
Rc2B, Procosol & AH&-3te] MEAR A44 HY
b2 A7 A A 23X EE A
Eo] Ao el (hapten) o2 283t HANE
S Yo F vt Budget, £ Torabine-

rn:

oo |m

 jad BW& 3190l o] X7 KLH (keyhole limpet

hemocyanin) & FYAIA TG HAE FLAA,
A 234 (immune complex)d] BAo] 2T
A9 Ho] &g Fria AAEIT. Pitts 52
& Qo A salmonella minnesota R - 595 endotoxin &
AHgEte Bart 29 BAE FEAYL B
139 ch. Oguntebi 59& WA X7t 7748
Ao x=2Fo] Arie 483 NID HAAAY
indomethacin &3}l thg AFE 3, prostaglan-
dino] X2¢ ¥4 S 4L vz B
AP, YuSWe Qi dAeA AFE =T
NA og Bao B4R 4FAZLE BN
o}

A4 oY HAAdA IgG, IgA, IgM, IgE
HYZZEY FHAXEY A 2 HAFY EAE
deubi oz AP ?, olHT AFHEE
o EAE X5 2@ HadAAN FA2HA A4
™ o] %2 (humoral immune reaction)©] ¥oidthE
A& u g,

21 9 XA A 493 (cellular immune reaction)
& dodle TEHTA dE 7% §o o] F
A, Stern P& X HadA QT gF
Ho] W22y MY FAY d9TFELS

* P ATE 1004E MU Bd FAATH Y AREEE o]FAHE.



wsa oldE JHTFE TYAT FAIAT.
o) FYE 234 (monoclonal antibody)F <&
e olgdte TURTE TYs+ oz
EAY X E FAsHPD,

A2 BP9 AL, HFugs: #FY
(theumatoid arthritis), 934 32 #(inflamma-
tory bowel disease), X529} o] FFHY
EAL /X3 e, olEd FTFHA 5HL
Qubr, RAAE, F4F, 279 J&3 B4
F T2 gFukgolnh. o|FA 7 dEF
A EFAX FHe 58T oA A (isotype) I
PAT F7to] ok Keren $2L 934 WX
AL 7tA BANA IgG, IgA, IgM FHAES
zAsty g7 FAE 97 A% RE
Z79 d9F2EUS 7Y 82 AR AA
A £A8 FHE B & UL, g6 B AXE
Aol A= FAV Qv Ao BudYl.

Stern 528 A2Y SolEH BFFA BES
ZEY QUAEY 74%7F AGE2EY G2
B389 2™, Johne & WA FHALE ]
£33t} B2z EA] FAHE 23S 27 o9
FoA BAHE WIS 2EY F UYEREA
G7} 7b% o] Jetdtin B350, Torabine-
jad 3% Peroxidase - antiperoxidase g o2 ¥
42284 E9 HYS2EY GE FFINL,
Greening 5®< A7|Y9EHE ol&3od A2
HadA IgG F£F°] /Mgt Biasyen,
Kuntz %< X2@ BWidA Ig §FAXE #F
T A3 oG FHAES /M BT R R .
Moorse 592 Aol Xo@ HAoA WS
28 AT EAE &3t r). Torabinejad
5% Kettering 392 £ A2 HA2E /11 &
A ¢£¥He A E A (circulating immune
complex), 1gG, IgM, C; complement component &
B340 Pulver 598 9% A5 AR AF
A AYS2EY FRAZLE XA, 45
AN Igc THHAEN 453 B Bus)
Ath. = Pulver 08 8 AFolA HYP3
o2 IgG FHAZI 70%E A3 [gAE 14
%, IgM S 4%, IgE & 10%E AX ATk B3}
Ak, Smith P& ALY XA BFFAA WFE
ZEY FHAEE B3 G FHAZI} A
2o Bt £ Okada®, Mackler 34&

wT =2
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NFARe A B9 AFz2HA G B4
AX7F 743 @o] YeEET R st

vAgHo 2 B IgG A FAE BY
8¢ (antibody - dependent immune reaction), X
A 2] A% (complement 9 fixation), 33F4H 84
(chemotactic factor)®] W&& o7jAldvia EiL
HolA g1, ol BGIEREY GE BF 4
259 o}7(Subclass) ol EAFE A2 FEiA
Aok, Ao BAAAM IgG IgA, 1gM, IgE
FGHE g AFE Bo] APFHR2U A
29 zF Ao AGF2EY Gol(IgG sube-
lass)ol ek AFE AR A &gk, G
NZ=A%) A9 Gt dE d7e 4
33ty 7 ul At} Mackler 592 polyclonal anti-
body & AH&-3te, AFA 9] IgGl, IgG2, IgG
3, [gG4 9] £XE ZAIATh Ogawa 572 @
2234 (monoclonal antibody) & AH&-3Fe] IgG ©}
AE AFAEY FHge FAE FFIAT

Zachrisson 5%, Miller 59& |4FXFA H
whA ¥ & #2319 T, Mathiesen 5%, Perrini 5%
& Ao Wi uHATE FFA3NFY L, Fa-
moush £2& GEAFoAe ¥NATE E7Y
o] It 3}Act. oA H|TA LY AP
Ao 23 Wz EENS BE3d FAF
Az dogittn Husdtgrh

o] Aol A A ulg} Zo] X5 A2¢ A# 9
@A, A&Z oo BYriFE] Qs &
o HYgZzEde] EA%TE Aol BIA 3
ot 2} ol E xR X2g 28 DA
AR TS HYS2EY B gsiNe
2843 Hol Bt} old AAE XFE =G
HAE A¥gFon FEAAZ, AFER A2V
Wi 8o VL R dF9 Axd @
HAZ2EY GO FRHAE £XE AR
2 M IEA s F9 Y ATE AN ol
Baste wlojth,
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Al g
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A% 604¥ WA 540} ) 10870 3t A 1
THE AHSEAT, A dRTo2E WA 3
ot A2, 3UTAE ALt AEFES AT
100g @ sodium pentobarbital 2mg & &7 FAIE



% 8ot #$ A 1A low speed handpiece &
#1/2 round bur & AHE-3t] FHAES A+
E=E3AAG. 2 F3Y, 7¢8S G704, 159,
30Y, 60¢, 0¥ 7 7|viet 100t RS 3
AAZ T st g AAdtd 10% T4 TaTd
IAANNE A AR S 8989 B gA+F
T& dE3A, 49 X9 ddsle Uy
233 d4& 93t E.D.T.A. (ethylenedia-
minetetracetic acid) ol 230]4 €38t}

1. SHARM 244}

AYTEL XFxed: F /e B8 39 FE 1
T, 79 FE 23, 154 ¥& 37, 0¥ 3E
47, 60 FEST, 0Y FE 6722 UFY
3, 1087] BES YA 938 2@ B4
S 75 BFET

2. =rHa|sts 24

EE RES 5 25 FA LS AA paraffin ol
Fuste] 4-6pS] HEBE S AT ¥, Y% He-
matoxylin - Eosin @4 & Al 3o X4 A2
WA 2AWIATA FAL Y1, TF d¥=
10% Toluidine Blue €422 QA3lo] vAEE
Bgu| o2 FE3a, YeAle Ugx3 3
A g AHE-EtAT

HAie AR FEAnA FolA vz
Blo] Ao AR E AL F, ] Polar Planimeter
620005(KEUFFEL & ESSER CO.)Z ¥4 9 W& &
53] £33l Bz A&

3. CIZE|slatn 24A

JAuH L Avidin - Biotin - horseradish  peroxi-
dase®™ Y& A48t 3, Aok VECTASTAIN
ABC KIT (VECTORA}F AF)& A3t wjAg
GUEE FAZ IgGl, IgG2a, IgG2b, IgG2c &
ERLI =

AGS2E8d FHAEY 71EL A7V o
TFE B2 AX Az o] Ao 2 FAo] o
Ae NEE HYZ=2EH FFAXE Fgm,
AAFZ2FHAME A= Yo At 493289
FHATE FFIANL, S HhoNe HY
Z2EY FRHAE FE 29 ¥i9 avst
Frotx A2 Phe EA3e HASZEY

FAE JAE o X2 B4y HHo =
Urol g9dd 3 AXLE AL,

SAA e ANOVA(Analysis of Variance) '8
22 33 #FAAAARL multiple range test Q!
Scheffe procedure 2 31t}

I, dEdy

1. Z3Yasty AA

% 108749 AotF ZAFE AZY B ¥
7hEd RS A UnR 7149 BRAA
#F3

7h AF WeNe =2yt &7

34T 9719 BEDG 74T 11719 ERAA
AezAdg BAFAL, 15Y oY TIME
TG Bart A £ F$ 257 o)
dolglAl gt mz @A R,

3YTL RE FHBNA F4 5ol @
R, 7Y L& AF FEN AS 1 BE, 84
HFFolHA A5 FYE Hol= Zf- 27 BE o)
AN, duAe FAAFGol T2 A table
D. :

Table 1. Distribution of pulp pathoses in
experimental group

path. \\Group 3days | 7 days

acute pulpitis 9 8

pulp abscess 3
Path. =pathoses

Z RRe gz 99 $47 1 F9d g2
F479 Afol BFAHIUY, I AF 234
ANe 459 Axd g FE A gtort,
79 FAA 2 A AFgoldE 74 Fol 3¢
TRYE ¢ 4% JHz #EEAd.

T3 7U F 379 BRAM AT 2E dF )
ggHo] 27XIY Kok FHHE AL &
8 4 UANT 3¢ TN #EE F

W) od Hidae =3yegd &4
717] BEE 29 8947 HAPA gL 4t
187, A2 SolFo] 2170, XN2G FUdo] 197



A2 FFol 3/, ARG HERH 1072
FFHAY. AF =&F 7 g2 (2 3
A2 $AL Table 29 24,

A2F 2 A9 9F9 Fxd BE ZF F9
EXE Table 3914 B ule} o] Azke] Ao
g2 9% AHY A=t § AddAE Aoz B
1=

Qzo AEE 013 An A (slight), 27 ¢
e (mild), 5 A=Y 38 (moderate), AT
Aol (severe) 8t Zo]l 4 @A R UFAL, 2 7€
a3 2o,

ol Auld A (ligh)e 9% Ax7t fAY
F@le dFAEI 2PAYoz Yede BFEE
23y, A0E Fe(mild)E & 7719 microabs-
cess 7} Holil T AFHEEC] TYF TN &
ojA & AUE Fad, 43 Adl(severe) € mi-
croabscess 8] £A7F Bol FUhHI MR, ¢
o7, AAESO AAF ez A JE B¥
2 FE}RI, £ A=Y JH (moderate) & 73
og Aeisl A A FUHAER P

1D 34T

97le] BE FdA 6707t A2¢ 23 A9
Q=o] Y%, 37M7t AuE A= AFTHE
ek Naow ¥iae YA &sth

2) 749F

12719 B2 2 A 67e AT 2F A4
dzo] AL, 671 Fr A= AFTHHE
By} 27] (29 o3P E Hole ARt
3701t

3) 5YF

YERo] 2T SolFozA, AId Hi9
qZA T ALS BE F2 gAE, ddTE
o] Uehti, YR FAFIF e, F4
Fe AAE (2T B4 FFHAL. E9F
o Ade Fz AUY FuHoln, ofF ABWE
Aejet 2R dFAHE FFHUS.

4) YT

Zzg 29 $Y¥o] YehiH, 28 $o1F,
Ao BF, 474 ERY €22 JEgEYY.
Pao 4FAEY J&E B F& FFFHA

Table 2. Distribution of periapical pathoses in expermental group

path. \Group 3days 7days 15days | 30days | 60days | 90days Total
Granuloma 3 14 2 1 1 21
Abscess 1 5 5 8 19
cyst 1 1 1 3
F.S.T. 1 4 5 10
F.S.T. =Fibrous scar tissue
Table 3. Degree of inflammation in periapical lesion :
Deg. of Inf 3days 7days 15days 30days 60days 90days
slight 6 6 5 1
mild _ 3 6 9 2 4 4
moderate 1 ) 4 8.
severe 1 3 3

% % Criteria of the degree of inflammation * **

slight :rare or a few inflammatory cells
mild :one or two microscopic abscess
moderate : chronic inflammatory cell infiltration

with or without microabscess
severe

: multifocal microabscess with marked

chronic inflammatory cell infiltration
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F2 FA477F dehde, A9t A8 AAs
Ach

5 e FR2 FUZI FHE HYgon
A% defel AW A 4FE FEHJY. &
FENA dentin bridge 7t BAHO] o}F Anlg
¥53d7t FFEA.

5) 60 ¥

ARE (2D T%F AR/A BEZRY 238
Holn], X2¢ Kolgd FF = 147} Jebstd.
FEAEY &L FAF, 997, 23T (histio-
cyte), FAT o2 Yehy),

%9 e Aug dEdA A 7R
3% et olF Auid 45 dde A
&t

6) 0IAT

60 4T 2ol A 4 A4 HEZ3Z 9
ZALAE Holn, dFAXY A&S =AW}
%ol vehie, A7, YANE £o02 ey
o B2 RN ZATE #FFFLT

45 AU 6092 H£F EXE Holy
T A2 4F4dE7t /M8 Bol R FA.

E¥ A5 =& F AT A nEg X3
B AL HY, table 394 B vl Zo
3UTH 74T e A NS HA AL
HolA] ¢kory, ©x 7dTNA 27| A2 |
o}Fo] 37 ERM FHHE AL #IY £
RRey, A GEL 15UFE, 04T, 60
ZAA 47 14 BEAA BFFeH, A5
¥ Ao At @& X2d WA FF 2
o}7} A& Aoz vENGTHP{0.001).

3. HO{ZA|SAY £
CELEC I EEIEEECE L EIPN]
A BYZ2HY FHATE FD90z2

MY Axzdy e 7t 2 AXE 438
F ATk 2 A XY &o] Hlo%le F FE
ol Ao Fow Fadoz JAE g &
F A ol HIFZEY FpAEY & &
fesz AYAAL.

A HYSZEH FHAEE 29
(Table 4), 394T9A IgG1¢ A< 478 £
A, 7] 1-4719 G E dYS2E8d FHAXE
E 7 A3 e, IgG2adf A X A5
BEAN A7 1-349 FFHAEA, 1gG2b T
AED A9E 1718 ERAA 2719 948 A
Tt BFEHYT, IgG2e FHAEYD B 1A
FEA 1749 488 AxT FFHAY.

74TNAE Ig6l BSE 1719 ERAA 1719
G E MY, 1gG2a ZF 4709 EEAA Z1-5
N 89 AE7 BEHA gG2b F$ 1A
BEAA 2718 GH€ NESL, g6 B4 1
A BEAA 149 498 Ax7 FEHUS

15YF, 09T, 604T N YTANAE AF7F
A 389 2014 HAH, E& X7 AAYG
EAA Ge BE7 gEREoN BEE F
A

W) Xag 239 d9zAgsty 22

393 7gdTdME ST A FAHA
Froemz NT@ AW EA: 488 H
9228y FFAEE FFIPL, 159 o
FAME NG Hart ol AHJoEE H
Ao G AAZ2EY FFAEE dEs)
At

71709 ERA #AY AdF2EH GoMd
FRAE EEE BH, IgGlol 3122 /M B
XL, IgG2a 7} 26%, IgG2c 7} 23%, 1gG2b 7} 20%2)
«o2 JEGH(Table 5).

Table 4. Distribution of the Ig subclass containing cells in pulp lesion

Number of sample observed
Immunoglobulin Number of sample the Ig containing cells
3days 7days 3days 7days
IgGl 10 12 4 1
IgG2a 9 13 5 4
IgG2b 9 11 1 1
IgG2c 10 10 1 1




7h A= F 71304 B2 X2 23449
IgG ot FHAXZEY EX(Table 6).

AF & F AZke] Auige) wet 244 IgGl,
IgG2a, IgG2b, IgG2cFAE & AR T4 38
Atk

Z IgGl, IgG2a, IgG2b, IgG2c A& N YT
oA B} 154FAA FHAEY S gt
ol BAFLE FA¥TE Zo)st Atk 53
IgG2a € 15497 60YTL ¥R 60dT
Bod 1547 FRAXY F7h BRoHEO.
05).

a8y 7} IgG o} EY] £EH| &L At &
ztol7h Qe Aoz ey 30 4TS Aed
[gGl FHAEY v &o] & IgG oMFEY FF
AE H R &L ¥ XA Y TH40%—29
%). 30 QNN E IgGa FRAEY v go] 7}
EL Aoz Ve tH(Table 6).

i gael FFO e oW Y44 @

e
AE22EY Gotd FAAE FE(Table 7).

RE HYZZEY GoMF FRAREY FE A
29 SolEd Wt /g BRI Ie ¥FY
g7t A% A}t B3 g6 FHAREY Fe
XY Kol AL AIF 3F TE FF
Aut gk (P0.01).

HEG SolEdMEe AGF2EA FRALI
[gGDIgG2a)IgG201gG2b 2.8 UEs, Xow
FPNME [gG221gGDIgG20gG2b €22 YE
i}, £ 2 FFAE [gG2))1gG2c0IgGl
=IgG2b, A4 WEZRFAME IgGl=IgG2c)IgG
2b=IgG2a £ 2.2 YEY. X§ 450l e 2%
e Z2F A E [gGDIgGIgG2hygGecT &2
YEbs ot

NZG BEAME B 2R G E T
A IgG2a FHAX ¥ & FEHT F7HE HolX,
ol EAGRAoZ 997t & Rz UESTHP
€0.01). 2} IgGl, IgG2b FFAH XS] HE&L
#ade Fe E4H.

IgG V3 F IgG2c THAHESY v &L H2 9
Fo w2 Wsst A gled, AR OHE

PN ol

Table 5. Distribution of the immunoglobulin G containing cells in periapical lesions.

IgG subclass IgGl IgG2a IgG2b IgG2c
2.46+ 0.27* 2.08+ 0.20 1.59+0.19 1.79+0.21
Number/mm?
(31%) (26%) (20%) (23%)
* Mean= S.E.

Table 6. Distribution of the immunoglobulin G subclass containing cells in periapical lesion.

day\Ig IeG1 IgG2a 1gG2b IgG2c

3days 5,16+ 1.19* 3.38+ 1.45 1.73+0.64 2.54:+0.71
(40%) (26%) (14%) (20%)

Tdays 3.21+0.90 2.23+0.35 2.98+1.36 1.73+0.53
(32%) (22%) (29%) (17%)

15days 4.80+1.06 4.56+0.60 3.65+ 0.70 3.76+0.87
(29%) (27%) (22%) (22%)

30days 2.58+ 0.77 3.35+£0.78 1.91+0.44 2.85+0.55

(24%) (31%) (18%) Q)

60days 1.81+0.60 1.09+0.26 0.99+ 0.34 1.23+0.44
(36%) (21%) (19%) (24%)

90days 1.31+0.33 1.15+0.39 0.96+0.25 1.09+0.35
(29%) (26%) (21%) (24%)

* Meant+ S.E.
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Aol A ek Z7b7h Hol} BAHY fIHE
TS

2 4% Az WBE AT 2 |
HE22EY Gold ¥HAZY HRARTY EX
(Table 8).

459 AR wWE HIASZEY Gobd &
AXY e AR 439 A=/t 48FE
A3 A4S Rola, IgG2a 9 IgG2cdNE B
AXoz 40 AR (P0.05), IgGl& X
71 ZAA7 S8 e BY.

olF 7Au g A% el NN & [gG2c>1gGa>1gG2
b>IgGl €22 JEhtn, Aud dS4edas
IgG1>1gG2a>1gG2c>1gG2b 01X, £55 9 9=
e dde 1gGa>IgGl>IgG2e>1gG2b 010, 4

3 92 AHANE 1gG1>1gG2b>1gG2a>IgG2c &
o2 By,

olF g dF 3] F9E IgG2 FHME
7t 8 HYI2EY FRAXERY Bo] B
Hia, Aug A, FF5x9 4H, 4% 45
e Ae AR g6l FHAEI o] BEE
At

YA XS BEXE B 2195 A Bo] U}
By, 4%9 A=sr ANASE 2 401 7
299,

HAYSZEY GoMd FRFAEES vAE9)
o] Pearson 4% A58 R¥ DA £} [gG1, IgG
2a, IgG2b FHAHEYE S AW BAE Holn,
IgGl A E9} 1gG2a FHA-AE, IgG2b 54
FALO| = AHAF7H0.40 0302 A =L A

Table 7. Distribution of the immunoglobulin G subclass containing cells in each lesion.

Dx\Ig IgG1 IgG2a IgG2b IgG2c
Pul 4.12+0.75* 2.77+0.69 2.40+0.78 2.10+0.43
P (36%) (24%) (21%) (19%)
4,29+ 0.91 3.79+0.57 3.33+0.62 3.46+0.76
Gr.
(29%) (26%) (22%) (23%)
1,91+ 0.41 2.03+ 0.54 1.14£0.20 1.47+0.32
Abs.
(29%) (31%) 17%) (23%)
c 0.12+0.12 1.19+ 0.69 0.12+0.12 0.45+0.23
v (6%) (64%) (6%) (24%)
1.91+0.67 1.41+0.40 1.43+0.48 1.90+ 0.61
FST
(29%) (21%) (21%) (29%)
* Mean+ S.E.
Table 8. Distribution of the IgG subclass containing cells and
mast cells in the degree of the inflammation.
Inf\Ig IgG1 IgG2a IgG2b IgG2c mastcell
lght 1.91+1.19* 4.89+1.45 3.80+1.22 5.84+3.22 4.88+0.8
Sil;
(12%) (30%) (23%) (35%)
) 3.59+1.09 2.72+0.54 2.21+0.74 2.48+0.48 3.10+0.92
mild
(33%) (25%) (20%) (22%)
2,14+ 0.49 2.25+0.61 1.23+0.25 1.59+0.35 2.50+0.85
moderate
(30%) (31%) (17%) (22%)
0.92+ 0.50 0.70+0.41 0.90+ 0.31 0.55:+0.35 1.24% 0.6
severe
(30%) (23%) (20%) (18%)
* Mean+ S.E.

47




Table 9. Correlation of Ig G1, Ig G2a, Ig G2b, Ig G2c containing cells and mast cells ‘

IgGl 1gG2a IgG2b IgG2c mast cell
IgGl 0.4 0.49 0.34 0.63
IgG2a 0.47 0.35 0.65
IgG2b 0.31 0.56
IgG2c 0.27
mast cell |

* : correlation coefficient

BAE ZH9H(Table 9).
a3y vt XS IgG2e XY ARA
8 0.272 ABAAN) AL Aew B}

V. &z % 2et

8L 539 P EY JrtE AF2AHg e
g BYEe FY4L &3 N2a 239
o3¢} P4 FUE xYJdn LA U,
ol ZAZ 97 FEAMN N5E &9 I
FEAAY, 77 844 s} ZEHASG A2
o HAE APFACE FEAIE A7l A
£5]0 ;q%q_l.'z.u.m.m.m.ss).

Stabholz $%- 1%l A =28 X5 77
we] uWEQA Steptococcus Mutans & FU8He] A
2 A2 20 gF3uegE FE3d A2
PAE 671Y ¥ BEY AW 2w Hart @
AE Qi Busen, Torabinejad 502 KLH
(keyhole limpet hemocyanin) 2 HHE 2 golaA
A ¢ xf, KLHE BFHo2 oY H4E
$3t9 vt Kakehashi 5°, YuBWe WAoA
A5 E 2288 77 R o2 RE FAH AN
g HAE REsAd.

2 AYdXE Kakehashi 50, YuFTYH 2
dAruge s, AFrdg AA T4 JHo2REH
Z9HA &Y A4E R AT BALE ERAHLR
A H .

Serato 57 ¢] ATl 59, YN AFeE
Y F 78%7F BA FoA oG FHA4E
Jehlign, 2FARF e A5 =& 79 F
A4 FAtg 2@ gFWso] SFEGR
P, YuSWe AF =& 159 Fo A
oA o FAAS A A4Y WA g2

£ AN, A7E EAT AR 15430 Y Abele
B W37} 1o 30 €—90 € Aol 60—70%7t
#7338 F/8902 Baddc. B Agdae
N5 =2 397 79 FhE MR ME X
2¢ FR4e FFY ¢+ 4T, 15Y ol F &
AME 5170 B2 F 50744 2@ FAYE
Btk 2IAFFHoRx ¢ =& 3Y, TYF
Zo A Serato 579 A9} ¥l AE AU,
79 ZANE 27] (2 SotEe] e aF
HE Z$7) 371 B ioith 2T Wi
27) 43E Yu 599 979 28 60 Y o) F)&
¥ 277 9 233 15994 30 Atoldl
2438 Z7189th ol 60Y o ¥ FoAMEe
Ae4 BExdoz gA =] av]9 WEe] 9
At

A 434 AWdAeg FEAA 54L& 94
AXE, g, AF, 34T Akold. °F
Z 4979 AT E2AE F2FY AGWNE
71de] et AAE ol u)8HH, Perrini 55000
o3d Al XIY KolF L BYET AEY
AAAE, o, A7, ¥ SBgy, o
AX Fo=2 FAHUTGL YL, Sten THE
A2 JolEL FFEAE 29 FIFY FHAE
F 5297t @FA XY, o] F YANEI} 47%,
Q377} 32%, BBF7) 13%, T4t 8%E T
A= o3 8t¥T}. Stern 529 E & 43
A A2G FolEe] AERFANAN 9FAEE
248 A% A9FI) 4%, NAAETL 30%, 3
A7 15%, £477} 12%22 R3PS Yu s
we Wxel XY HadA dFAZE ZE A
X9 s0n¥=etn P, BRE 7 EA ¢
377} 50-60%2 7V Bk, oA H¥ 7}
20—25%, HAAE, A7, o]FQ ol AE} 10—



15%F AA @Al 3 Q3, 717t ©E gF A X
Fu EXESE QY. B dFdAE o
Ago|u, i dY7|d WE JFSAEY F

AL & & AT, dAFes o3, o
AAE, FF7, RAE, AN HETS o
FHALEC] AHHUT JuT s} YA M ES} vl
7 go] BFHAEH, ot U9 o8 dAFEH
v &3k ok

Miller 59 Z € XA v LE B3
3312 ™, Farnoush 2& ZYE X9 A4
FolA HRAZE FAEYL, FE AFdAE
AL SAYHATL Ru3QA, Per-
rini $°02 X TG Phol A v A Ee) wHTRE
A& v}, [gEo U 58 AQsty S8
4R ol ZAY A& A=Y 88
9L Fvta Byt =3 6| ThA E 7} IgE ol
A& AFHY AE W #Y Lo FAFZHYL
F/M8et o] WEag., MMM TN RulzEe
%703}5+E-2 histamine, prostaglandin, ZAH7 3}
FFEY A, ZFTF AT A, 4w S35
QA5 olth. ©] F histamine & FF Z7|A F
28 A§E ¥k ¥ 599 A7 A5E A4
=EF AT A uwel wgAxe $£71
&8t v} WAEY x7)d @o] 28
O Busig. B dFqME 439 Axd
e v BXE Y G20 x4 s1%
®Bol #FHJoM, EFo] A¥FE 1 7 7
AE

A5 A2 WA Agurgd Bodle=
o2 AEES] EX7F FAHJD "ty g7
A7t EAgYE Ae FEY F oy, gL
FAE i A8 FFY FAL BA S &A%
P A=

g 2 X HYHEH ATE Honjo T0FH
Pulver 3¢ AF FJAAYL o]R3d X5
el ¥ HAE (immune components) 2] EX& W3
W3, Hahn® F3 Pekovic? T @A &
€S AHR3td 9% A5 e THEY EAS
35}, Honjo 0L 9% X4 WollA IgG <+
oFzhel IgA, IgM HAEF2EY FHAEE BF
SIH T B3E YL, Pulver 308 €F0] I
Ao} AFAA g A AR A4 1gG 7} 60%,
IgA ¢} IgE 7t B3+, IgM 2 3—12%5 23S

¢
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o}, AR g dGS2EH FHAEE
HAT F Aok gt & AdFdMe Ig
GoMd FHAXE M 3d T34 72 TN =F
IgG2a F-HAE7 743 &ol FFHAU

& X2 SolFoA Pulver 302 IgG 7} 70%,
IgA 7} 14%, IgM ©] 4%, IgG7} 10%2] £XE 7}
Aty 2383, Stern TP IgG 7t 74%, IgA
7} 20%, IgM ol 2%E 7R Badyd.
2% YE A= Pulver 540 IgG 7t 45%, IgA 7}
45%, IgM % IgE7} ZF 5% X & 701 B
13Y I, Toller 39L& &9 FEolA [gA T+
AXE7E 7H3 B3 392y, Matthews $9&
X4 FEolA 1gG7t [gA BT 5uiAE @o] #
ZETy Busrt. B 59L& X2Y SoFd
7% IgE 7} 54%, IgA 7} 17%, IgM ©) 15%, IgE 7}
4% £X2 go A7 gAZ HK3ita B
13kt

59 Az e AYIZ2EY FHAE
B9, Ogawa 57& AF2AqA d3F9 Fxd)
BE AA WYgZ2EH FHAE F& 9350
AEFE Avtygoz Fysivia 3tgen, 53
IgA 9] VB EF g2t AUHoE dFo 4E
F2 9% ®o] 3/t Badyth, Mackler
FWE XN RT NFHANA o B2 g6
IgMo] #&HRAIL, ol X2gdAxe "HYS
BUS /MR %E duTEe] Bl A
g &ola}t F3H ).

£ AP e NFA%8TG 28 g3 571
FE AAFHA ALSZED FHAX 7 A2
e AE BAY. ol8F Aol Aole d4FE
e FAExE B dyorMe 2AYSdHes 7
3193, Ogawa 59 943 Adyezn ¢
3t tha Aolrt Sl AR AlRHI, =T
E a7 A9S2Ed FRAXY £E ¥4
AA Y AX F7} obd v VAT AXFZ A
A3t 7] |Ee thh Aolvl gle FHALE AR
=

Kuntz 5%, Jones 5%, 19 %-& AFER#®S
Do A IgG 7t ANEd Had 7HE Bo) EAse
Az Edoz WA Uk A HYEFE
2 g9 oFEL 4F08 YA, olFF
O}FEL IgG £A+4] heavy chains 14 ] o] (y1,
¥2, v3, vyl 23t IgGl, IgG2, 1gG3, IgG4 =



T8, o]EL electrophretic mobility, staphylo-
coccal protein 39 WHg-ofl A} o]} Q1& & oY
g, BAo A%, dyAE A =olrt
. & EY IgG3¢ IgGle FF 72 (dassic
pathway)oll 913 Z3A BA< 2R & A,
IgG2 € 43HA 2¢HY, gG4 & BT A2 o3
BA9 A8 ¥ F glo), A B2 (alternative
pathway) € $3 €43lgdx 233 3t Fe
receptor © IgGl & IgG3 s} e stA 2¥E +
ATHD, WA o) A 9] IgG o} FE-S IgGl, 1gG2a, IgG
2b, 1gG2c & TE T},

AAdel WY FEEY F Gy AA ¥
He Z2EAY ¢ 5% & AABL, Ig6F IgGl
< 60—70%, IgG2E 14—20%, IgG3 <& 4—8%,
IgG4 € 2—6% 9] ¥]&2 EASa glvta g#A
ATH, Morell 5%, Giessen 3% IgG1(60.9% ),
1gG2(29.6%), 1gG3(5.3%), 1gG4(4.2%)=2 ol
9lvtn B33l g1k, French & Harrison™-& o
A2 e B¥9 23, [gG4 = FRIAA, IgG3
& ARAN ¥ B ¥F T=& 7Y F
A8tAct.

Iy olEE A 2ERA G oA EY BEE
A7 AW £F, v ¥9 2 79 F74
we} 2ho)7} vk BaH e $kth. Mayumi $%&
&85+ B 9duTolA 1gG2(48%)> 1gG1(40%)
>IgG3(8% ) >IgG4(1%) 8 EA 81, 4, ¥,
H)g, A=A E [gG1(64%) >1gG2(26% ) >1gG3(8
%)>IgG4(1%) e X & /A Rudty, LPS-
stimulated culture 914 [gG2>80%, IgG1<20%,
IgG3<1%, IgGa<1% < W] PWM(Pokeweed
mitogen) —stimulated culture 1A 1gGl & <F 65
%, 1gG2E 25%, IgG3 & 7%, g4 = & 1% 9]
E¥E BYou Budud.

Yount $%-& peripheral B 43794 [gG2(43.1
%)> 1gG4(34.5%) > 1gG1(28.4% ) > 1gG3(12%) <]
¥ pgoin Baudgrl.

Linde ™, Sundqvist 57, Chiodi 52| virus
247 IgG ot ETS AdFNA IgGl-& viol#
279 ¥ AMAZ Jelhti, 1g6G3 2 A (cur-
rent) =& HZ(recent) TholA VeI, IgG2
£ vlolgl 2o dMe FaH 98E A
e Aoz Radrh. Morell 579 #ZgHl
olg|xo] N AT NANE 1gG3 3 IgGl o] HEE

gotn BaEeh

Persson 570 ©+3% ¥4 (polysaccharide Ag)l
RS IgG2 $A7 F2 #4%a, &
WA g o st A IgGl/IgG3 E= IgGl/IgG4
7} #e@dcin 33, Slack®e FdA ¥4
Z5d wgt OE IgG oMFESY Aol Ao
dox stgen, <& &% Trinitrophenyl bovine
serum albumin(TNP-BSA)# 22 F418-# (thy-
mus dependent : TD) &€& IgGl 9} A8& F3A
7171, & ©& TD 8¢ TNP-Brucella abortus
(BA)S} &4 W)l (thymus independent: TD %
291 TNP - lipopolysaccharide (LPS)-2 IgG2b ¢} IgG2
cAAHE AT A RadAoh

Ogawa 72 AFAPo] Qe A AF=E
2o A 1gG1 ©] 60—65%, 1gG2 7+ 20—25% , 1gG37}
8—10%, IgG47} 6—7%9 £XE oJEHL B
skt

B AgdAME A9 X$ 2 29 39
SRR AN 7 AYIZEY oJFEY EXE
IgG1o] 31%, IgG2a7t 26%, IgG2b7t 20%, IgG2
c7b 23%2 B|FHUL, A FFERAAMY
¥} w23 IgGl & thA ¥, IgG2b $F IgG2
cE L HEE JEigd

Mackler $9& Algte] XFAf i HYE
2EY G oMFE #F Q7A AT XNedd
A%-E 1gG1(22%)>1gG3(17% ) >IgGa(7% ) >1gG2
1%), A8 AFLY Bole gG1(25%) >1gG4
(19%)>1gG3(18% ) >1gG2(1%) 2 e}k, XF
e AGF2EWY G oMZE £XE AN ¥
A Zolr} AL, g2 A #FHA Y=
Ttz B39, Ogawa 5L $5& AFFAA
IgG1(65% ) >1gG2(19% ) >IgG3(10% ) >1gG4(6% ) >
olAX, AT AFPYA H$IpGL(60%)>IgG2(25
%)>1gG3(8% ) >IgG4(7%) 1Ak 3}HL, °]F
8 Ade ¢9 Mackler 599 A7 Fold #
ol7} A ol &FEHAYL vd AE FHd
e gl 28 FAE AMEEAY] dEd Y
et A9 ® 459 Axd B IgG
o} E ] EEE IgGl>IpG2>1gG3>1gG4 2 W7t
gon BudPa, APz 5Pl A
$2 AYIZEEY G oML EY FHAE FE A
AFog F7rsvia Rusiich. 28y & 4
Folde gty os g3 Aert A2



T& HYSZEY G oMIEY FHAE F& X
FA83 g8 4% T/ES,E AHFY By
EREY FRHAE 7 Bade RE By
olfd ol Aole AZAH Y Fxg B d
TolXe 2R YFH o2 FRIYL, Ogawa 5
e PFAQ AePoer FTEIY i st
AEe e AgHL, I B dFdA HdS
ZEY FRAEY 8 ¥ AN AXE 7}
obd &9 HAF N XFZ ALY W&o tha
Zpol7t Qe ALE AlgHrh 29 2F9 ¢
FRE7} ofF Aue Bt 1gG2c>IgG2a>1gG2
b>IgGl, ZP & 953 3+ [pGl>1gG2a>IgG
2c>1gG2b, T EF4EQ] BT IgGa >

IgG1>1gG2c>1gG2b o1, AE 4% Ao Xe
IgGl > IgG2b>IgGla>Igh2c 2.2 HYon,
ole A% e we FLde BIdFT=EH
G ot e} ¥ X7} thache AM-& 93, Ogawa
5409 Axel Aolsta, Mackler 599 @39
Aejd) ol 4 BYF2EY FHAEY B0
tzde $343 v Jelyto

502 vgHA XS} IgA, IgM, IgE, IgG &4
A8 22t FBASTE 0.6 o] 3o 2 w9 ok
Bu3igon, o ggdo] N2L I F+Y=A
€ o g o Agitgo) FAHoz ¥A
3t5jo] o] Hkgo FA = BE 847 A F
7Vte Aoz Atz Enia gy B dFdAMe
v A 29} IgGl, IgG2a, IgG2b, FHAE 9
217k 8] B BAE AR vl ¥R A X9 Gl
IgG2a, IgG2b, IgG2c FFAE= A Z Pearson A
BAF7E 0.4 0132 FL FBAAE YRR
2o IgG2c FRA XS T8 AEE Lo HzF
FRBA & Aoz Jegen, 1 F 53
YR XS IgG2e FRAE FFASFE 0.272
1 2 AFBAE JehIu.

A 2D BiAAN dFo] AP g
HES2Ed Go HASZEH G ol HFEY 9
ol g RS FEAA gich oo B
A7 A WA dFo] FAP uwa}
HYSZEE GoMEE EX9 Ao|7} Yloke AL
& 5 UAAA, olHT AL WgZ2EY G o}
BEo WY o g Nw Wi WA ¢ A&
#FA3te oz AAgezg, goz Algd A9
g & X Ao 24 A A28
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G o}gEd e o €2 771 8% Aoz
Atg€drt.

V.&E B
WA savte]el st FHS A 1T 108 7H

AFE =EANA AFE 2 29 HAE RN

3,349, 74, 154, 604, 90 ¥ JYAA,

B B A 2AYTH LA #FEE A

A, %% Toluidine blue 2 A3 BIUAZE

#2393, Avidin - Biotion horseradish peroxidase

g AHEElY 9F3AE 2 X 2 X293

29 Aggd w Jebhde HYS2EYE G o

e EXE UYxA3ey oz @33y

e Ze 2EE 4.

L. 939 A=/ 485E, 4 H9228Y G
o} FGAXY @A G U A2 Fa
e FE B, 53] [gG2a ¢} IgG2c N A=
459 F7Hstel ot FAAAA FAIEG
(p<0.05).

2. 9429 Axo] WE WYSFZEA G MY F
FAEL £XE= dF°] vl Zug el A
£ IgG2c7t, AW d AHoAE IgGl o), 5T
Ao IF5AHANE [gGast, AT IFA
HolAE IgGle] 47 74 gL Aoz Jg
st

3. A2 AYE2EY G oY FHAX
AA2G FFolY ML AITH FobE
AqA o B Aoz JEnth Ig62h F-A
T AL BFolY FFAART AT &
oA Bol EAFILH, ol KA W3
o7t de Re g Yehgth(p<0.0D).

4. AYE2EY G oM FRAZE 5, 59
A& IgG2a 7h, A2 SolEdl M IgGl °l,
AT FFAME IgGad IgGlol, HHA
BHE 2FqNE IgGl # IgGc 7t 7HE ol
Vel &3] 29 FEANE IgG2a T
AE7F A Bol JEIgter ol AR
2 g7t de A2z Yeth(p<0.01).

5. A2 2FqAE FE §F 2V)d d922
Ed G olFEF vTAEI Bo] YEitrirt
27 AR ZaEe Ao 2 AR E ATHp<0.
05). T3 ¥ A XS} IgGl, 1gG2a, IgG2b, ¥
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Explanation of figures

Fig. L Radiographic examination of rat first molar at 60 days after pulp exposure shows the
formation of periapical lesions(95Kvp, 02 second).

Fig. 2. Acute pulpitis at 7 days after experiment is noted(Hematoxylin - Eosin, x40).

Fig. 3. Higher magnification of Fig. 2. shows mild neutrophillic infiltration(Hematoxylin - Eosin,
x100).

Fig. 4. Periapical granuloma at 15 days after experiment is seen(Hematoxylin - Eosin, %40).

Fig. 5. Periapical abscess at 15 days after experiment is seen(Hematoxylin - Eosin, x40).

Fig. 6. Early stage of periapical cyst at 60 days after experiment is seen. The cyst wall is lined
by stratified squamous epithelium (Hematoxylin - Eosin, x100).

Fig. 7. IgG1 containing cell in acute pulpitis at 3 days after experiment is seen. They are frequently
observed around pulp capillaries(Avidine - Biotin horseradish peroxidase, x400).

Fig. 8. IgG1 containing cell in periapical lesion at 15 days after experiment is seen(Avidine -
Biotin horseradish peroxidase, x400).

Fig. 9. IgG2a containing cell in periapical lesion at 15 days after experiment is seen(Avidine -
Biotin horseradish peroxidase, x400).

Fig. 10. IgG2b containing cell in periapical lesion at 15 days after experiment is seen(Avidine -
Biotin horseradish peroxidase, x400).

Fig. 11. IgG2¢ containing cell in periapical lesion at 15 days after experiment is seen(Avidine -
Biotin horseradish peroxidase, x400).

Fig. 12. Mast cell in periapical lesion at 15 days after experiment is seen.(Toluidine blue, x400).



ig. 3. 4 Fig. 4.

Fig. 5. 7



TS

S




— Abstract—

AN IMMUNOHISTOCHEMICAL STUDY ON THE IMMUNOGLOBULIN
G SUBCLASSES OF THE EXPERIMENTALLY INDUCED
RAT PULP AND PERIAPICAL PATHOSES

Seung - Ho Baek, 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

This study was performed to elucidate the distribution and correlation of immunoglobulin G subclasses

with the degree of inflammation in the experimentally induced rat pulp and periapical pathoses. The
pulp exposures were made in 108 mandibular 1st molars of 54 rats and the teeth were left open to
the oral environment. The animals were sacrified at 3, 7, 15, 30, 60 and 90 days after pulp exposure,
and examined microscopically and radiographically

Seventy one specimens were routinely sectioned at the thickness of 4 - 6y and stained with Hematoxylin -

eosin for histologic examination, with toluidine blue for mast cells, and with the primary antibodies
against rat IgG subclasses by using the Avidin-Biotin complex method.

L

The following results were obtained :
As the degree of inflammation of rat pulp and periapeces intensified, the number of IgG subclass
containing cells per unit area, especially Ig 52a and IgG2¢c, decresased.

. The IgG2c cells were most predominantly found in the lesions with slight inflammation, IgGl cells

in mild or severe inflammation, and IgG2a cells in moderate inflammation.

. IgG subclass containg cells were more predominantly observed in the periapical granuloma than periapi-

cal abscess or cyst(p<0.01).

. IgG2a containing cells were predominant in pulp inflammation, IgGl containing cells in periapical

granuloma, 1gG2a cells and IgG1 cells in periapical abscess, and IgG2a cells were significantly predomi-
nant in periapical cyst.

. The number of IgG subclass containing cells and mast cells in periapical tissue decreased with time

lapse after pulp exposure. And correlation index between mast cells and IgGl, 1gG2a, IgG2b was
stastically high.

Keyword : IgG subclass containing cell, IgGl, IgG2a, 1gG2b, IgG2c, mast cell.
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