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2 it 3 BYarh Foddhs A4 mgurd
(Humoral immune response)°]iL, x t}&
1.4 & e THsbTe = #ejEdq #HER
I. Age o (lymphokine) o] #-&3t= AZA ek
m. 2343 (Cell-mediated immune response)°]th, =&
V. 3% 4 29 v TYs+7 BYgt9 A8E & T
v. A Z helperd £ o} BYsbte #4-¢ AAsE= T
F3 4 suppressord| £2 FHEl& Aoz Wl F7}
A = A e o] wlodubg-o] A3 ol =g}
AL 25 = Ao ohvet &4 EIHor AZwl ya
o] Holie] Foidls Aoz AEH,

I. A 2 LA = X Eeh Lo Hduts-g 9
7l A3 BE A7 A=, Sundquists®
A2et HaE dubdor AEwk folEdd o] A&t WAyt EAlshe TH A AR
YEor aA EFsH, Add 2Ro2NH o4 AlFE AZ333, Rosengrensoe
Ao, AT B4 g HALE g3 ofF A 8] A 4o Streptococcus mutansE of &
o o3l WY XFzA o] ZrFE 3l o] A2wt HAE FEAZEES Lasige
225l 2ol Eoi7l AAA g2 243 v}, Kakehashi®”& T} dubujE
of Y5 Ao dA Yop0. Fdd AFFEE A3t A4EF =547 F, A
THo2RE Tnt 2Aos glo] ALH ek g WAE ZAsl FEAeA &
o2 fods"d AAdzAL FA=in, HdHol dentin bridge’} =zlz dubwl o= &

A%, s FAode dqutge] A== & art FAHE B P S5
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ul, 2 71" T Ak & 44
2 AGAZ] EA 2 Ao A A7
pro] A=l g}, bt Fojshe WA
3 F7HA ez FEEed, sve ¥
A 3 A A Z (Antibody-producing cell) 9] -+
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Salmonella minnesota R-595 endotoxing] &
AlE A3ty e, Torabinejads'e KLH
(Keyhole limpet hemocyanin) 2 u|2] Z}+=3F
Jokole] X4 7o KLHE %3 & =%
el HAS WAt o HFH (immune
complex) 9] Aol F23I Y& iz X
23t 283 BlockE1 19 ZHEAE
A Es} AezA-E W¥AA  FE (hapten)
o2 utE ¥ A2 ¥4E oA B
23ty ew, Stuart'”®} Campbell'®5-& -3
AL AWEZ} Y AFols FHo
2 A% 4 dvkn Byl

g, Ik HiolA A Hodubgel
3 dFx =wodF s 2 (Immunoglobulin),
oo ZF 2 & 8-3 F 4 £ (Immunoglobulin
-containing cell) 2|3 2A|(complement)
59 ZAE golstan HoFzEu A
JE-Z Fslod ks Aol grpre,
Tollers} Holborow?9+ w3344 (Immuno-
fluorescence) & ©]-§3dhod w4
el modFzEe-dRAze EME &l
33, Naidorf$5¢ =dA71%d 5 (Im-
munoelectrophoresis) % whsubabAbe o gHAL
¥ (Single radial immunodiffusion)-& A}-&3}
o] ATk Wil IgG, IgA ¥ IgME A%
435991, Morsed®®e AMgte] 2% W4
AN HAFz LY XAz ESAE &3}
A3, Kuntz527& 2wk #ioi] wggd=
E2-3fA 29 BAle EAE #aldglon,
Joness} Lally5®e 2yl Waols HAdF
2229 AFAE A7FuAr] S (Autoradio-
graphy) 2 2 ZA}sm, =3 =& PAP
(peroxidase-antiperoxidase) & E3le 3
oxk Aol IgG, [gA, IgMe £25 A%
i, Sterns0e X gk FobFolA A
ol A3 E Ao (direct  immunoperoxidase
method) 22 WA F2Eele EAE Wi
], Torabinejadd "% Xtk WiolA IgG,
IgE, Kappa chain % Rhamda chain®] &xj
2 72t A - A8 E 4 ¥ (indirect  im-
munoperoxidase method) & %3le] 7+ 331

i, Bw= wedz shehA b (immunohisto-
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chemical method)& o] &3t} = o=
Aol At WAE FUA F dodIFa2 e
o) Exo B3 2AE o, WL w4
o A4 o ATwk Wi HAIEEH G
o}7 (subclass) Lo AT HA2HHIH =
ALE 8kt

olo} tiEo] MEA wdul-go| FJosle T
dutto] #IF AT+E  FYEFE A (mono-
clonal antibody)$] #23 7 B3] =3
5]o] $kr}3-38  Wamkeot Levy 392 Avidin
-Biotin-horseradish peroxidase “H-& A}&
sto] TAlZe} BAIXZ #olel wUFE3A)
7} A3AYPLE R 93ddR, SkaugF9L A
F KolFelA anti-Ts7 FPAH} WY
FdAYE o] g3l THITE FAAS
v}, ®3 Torabinejad$*Ve Al EAL
Ho dAFEFAE At A A2 3
ol BYstTot THdsbTel £25 A%A
o= #AA ¥ 339w, Cymermans+?L A}
ze] w4 2%k w4 Avidin-Biotin
-horseradish peroxidase®}®¥ 3 =t ZE38}H4)
£ o83 TAIAF o}FAE AT
o, 249 PAPWY3 I ZEFAE A
& W zA st A dFE 3k ARt A
o ow4e FAAaASL Fo BYIT, TH
o o ThaF ol +2 & A3, ¥u
3tgdct. 8l Piattellis*¥S Abgte] x) &%t
SolFoll4 A FEIA, FFEvAH AR
n 7 A&38led T, BAsF, o4
AEx zeln &Astd Tt (activated T
lymphocyte) 8] £ ZE& #i3}gict. Kopps*®

L A FolxAoA =HAYH HA(im-
munocompetent) T 3}, HYF4AE a8z
HLA-DR-determinedA| Z5< wd ZE% 4

9} vy z2 844 alkaline phosphatase anti
-alkaline phosphatase % Al8-3td A=
Hog ¥4 A AdAZA AY BWhe
o, kel T2 B3t wEege
o, =3 TY#+F T helper/inducers £7}
o] wskew, ATw GFode HgHdH F
ALY F7F Frhsle zela 48 T
Aot W HAgign 2adde. =3



LukicE49e 208 X%t folgs wdF
239 AAAHAYJHE o] &3t JAG
3 T Bste EAE sk,
ol FAAAANAN THE oA AdA
Fro Wy T84S A7 A =
A 2] AF (mononuclear infiltration) ]
FH A e Ave TARZL F44o2
dE A$E BAZIE A8A BAENL,
=3 GFAze] FHAT A&l dv A+
497 BAHE FotFo Afdde
CD8-positiveAl £7} ol o}, 43 A
£9o] & 7$ole CD4-positive AlE7} &
Asteka Maslel wodshd AAMEL] A2

£ obF A v]go] HolFd YFoze W
ol gk ¥WelES deddle A Aoa ®a
Lo

o|Ae] X%t 29 AZAFol HA3 HA
A e AAEL R AEAHA 2,
Astetd aela Wt uyE Fdke] o
A REgolvh, 2A& nAdw, JN F =
AFLg Fdu|Hen F43H A2y T+
Az 2 agn Az ey wies
AAY 4 Aok, 2By o) d BE BAE
A9l AR Eo2HE dojzy] Wl A
AZ o] wiuo] Abolgle A AlzA o)
(cellular dynamics)¥ A33lA RojFe A
t P& ¥t tEod 239 AEFE
o] HAEtely 229 Y¥-Ro] 2FAF 4
AE3n, Henict BAs= gite] wff =
zg vty B A8r) AAzAE AR}
A F3e A0 A =3 oS AZE A4
= 23 & S T3 Alxd HAA
EAJo] AdEk wHtEw Aolrh., HZde o
JdZE3H, I3 L33 (Fluorochrome
chemistry) o A Z3}49 4 (cytochemical
staining) 8] ¥E5¥ ud ARE FAZ 4
7] (Flow cytometer) & o]&3}o] AEZF-Z9}
71e& we 43 Aol stedA. ol
& 175 ARt Ao A el
Wi Ae E7He AW A2 A6 #T o
4, A=A HARE d& + U+ F o
AxyPele FHEe sFdxn, ITIHY

d
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(phenotype) ©] ©& A ZFAHY EA4E 3
g 4 glon], 5w A Fo] AR

s
o AAAZ At FAE A
A% 4 o}, oFht A FE3kn
7] wjfoll FEeA =i AA el
Az EAE ZAAT 5 o, 22y
229 BAE & Afele Az BUd
(single suspension)-& "HEw] 7144, &
b S FY okt v ojE gl U Al
Zzto] ot A e,

B AFolAe Aewk P49 glEel ]
e sty sjde] g o g

rﬂ‘

o 2 ofh Mo N ez b g

P S VR L
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jE g o] %H% OL‘.
24, 2HELE e oz Hastel 4
2o} wby AT Yaue GFAze T4

2 BAsiga, =3 Ao A, AHPgH
FAo] 753 FAZ EA47|9 dAFEFZA
£ o] g3l bt R 9 THIF o
Ao vgE =AY ew aEjm AAEA
(DNA analysis)2 %3l cycling celld] &%
Z st} i AAE Gl old B
23l wvfelr),
II. A8z o gy
|, A2

Agrezs 19914 4945 19924 797
A Agoistn AR, AEFhEd,

ol 2eln YPAHeidel Wl
FAZA 32¢l9 A WS Addsigle

o, 2 F 25d+ dute B Az
AT-Agol AL oA 7dlE A4
of A&ttt dzFozE 22 7|75t
AN EE W9 Ele] WA dAF HAA
ol MEAXE Agsle], WA F 2L 8o 9
AXNFHZAE o] &3Art. o A=A
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o] ATw AR AYPqelA At
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Table 1. Clinical symptoms and diagnosis of

experimented periapical lesions

Sample No. Age/Sex I Location Clinical symploms Clinical Dx.
P. D. S. F. |Pus.

1 24/M #42-31 + — + - - Peria.cyst

2 34/M #33 - + - + - Peria.granuloma
3 36/F #12-11 - + + + - Peria.cyst

4 51/F #17 - - - + — Peria.granuloma
5 42/F #47 - + - - — Peria.granuloma
6 21/F #12-11 + - + - - Peria.cyst

7 51/F #21-22 + - + + + Peria.abscess

8 31/F #17 - - - — — Peria.granuloma
9 62/M #21 - + + — - Peria.cyst

10 34/M #12-11 + - + + + Peria . abscess
11 22/M #41 - + - — — Peria.granuloma
12 13/F #31-32 - + -~ + + Peria.cyst

13 33/M #16 - + - + - Peria.granuloma
14 28/F #21-23 - + + - - Peria.cyst

15 54/M #16 - - - - — Peria.granuloma
16 52/M #27 - + — — - Peria.granuloma
17 23/F #36 - - - + - Peria.granuloma
18 30/F #45 - + + - - Peria.cyst

19 42/F #48 - + - - — Peria.granuloma
20 39/M #17 + - + + - Peria.granuloma
21 22/F #37 — - - - - Peria.granuloma
22 66/F #12-11 - + + - — Peria.cyst

23 20/F #46-45 - + - + + Peria.granuloma
24 24/M #36-37 - - - + - Peria.granuloma
25 15/M #13-11 + - + - - Peria.cyst

26 27/F #34-35 — + — - - Peria.granuloma
27 34/M #45 - + + - - Peria.cyst

28 45/M #26 -~ - - - - Peria.granuloma
29 31/F #41-32 - - + + + Peria.abscess
30 37/F #34 - + - + — Peria.granuloma
31 54/M #16 — - - + - Peria.granuloma
32 22/F #23 — + + - - Peria.cyst

P : pain D : discomfort S : swelling F : fistula Pus : pus discharge Peria. : periapical

2, AEuy

oot AAes UAF 5ot dE 23
FA 7 FEoeg ol & FAZ
24L& 938l £33 A (penicillin+strepto-
mycin) &} 10% fetal calf serumo] Z3#E o]
2+ RPMI 1640 mediumo] AAAIH 2, F&
e 24L Fgdn|A oz A 43l
10% formalin&ol] T A Ft}.

EXES
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1) He=4d B3

2E 382 B444E AA paraffine] Z
W F 4-6pe] WAHIEE A Felo
Hematoxylin-Eosin F544< Ad%¢ F,
FEn|A oz A AT Wiz
Ay Agg dgoen, dFARY F
¥ FAEE gelry] §l35te], Z7te) 3R
oA dejz  Ad 6-1071¢l high power
microfield (X400) ol 4 &A™ & F A5




t}A] microfields2 vol AYZch, GFA
29 £% 3= AAoA FEAE Fol7)
9)ste] SternE ol AL WA FASHA
Eyepiece square(Olympus, OCM 20.4m/m
Square 10/10Xx10) & o]-&3}3ict.

2) FAE ¥4
7b. 222 AHg3tA

223 F &4 RPMI1640 mediumeol %
A7l APzA L 4258 43 7FE 0] &3
ZA (0.3-1.0mm?*) A& ¥ 10mle] HiH 4]
Pl F§AA 5EFG AT, 2 Fel
gl wHE AL vz zALAAF
(tissue pellet} ol 0.8% collagenasest 0.02%
trypsing A7Fsled 3047k FAMAIZ . o
RAZ  olgA  wrEeldl AT @ (cell
suspension)¥ 2-33] mediumo® A& F
fetal calf serum# sodium azide’} X%
sterile PBS (phosphate-buffered saline) > &
A M sl FAFEIANZ ANE FoE A
o}

v 5494

7ol A ZEFA 10uE Al EYEY3
2 4ol £°C AFE FholA 3087 uhEA1 7]
F, PBSZE 23] AAct. A" Azdg
o1& 19 paraformaldehyde® 2333 5-W
Innova Laser’} ¥#=o] 9l FACSCAN
(Becton-Dickinson Co.) FAlE EA7|& ol
3l FFoz AETEE FA%eH, 2
A3+ four-quadrant cell analysis figure®
vebgtel, o] AAF A7 FRA 1x10¢
A AEZFe] FAE. Ao AHgH =
dgedAze THsteo BYalT9 F54
A8 23t monoclonal mouse antihuman
CD3(DAKO-CD3, UCHT1)FITC-conjugated
+CD19(DAKO-CD19, HD37)RPE-conjugat-
ed antibody& A}&3l93, T helper4 9}
T suppressor/cytotoxicAl 25 FE s+
Aleke 2 monoclonal mouse antihuman
CD4(DAKO-CD4, MT310) FITC-conjugated
+CD8(DAKO-CD8, DK25)RPE-conjugated
antibody & AH&-313det. 283 2GS 4
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)41+ Mouse IgGl FITC-conjugated+
Mouse IgGl RPE-conjugated antibodyZ o]
L3kl
of. A4

Collagenase/Trypsine 2 Az 8o g A
X HF99% nylon mesh® A=3 4C 1000
rpm & 1047k A A F . AEdS g
media® 7}sted AA F97F Iml7} H =5 3
&, AlZFE Alo] 1.25%10° Al Fol| s|dst=
Fubg FHdtd oA dASdAS. o2 Fo AE
A& wglz HAE citrate buffer 10042 2
A7}, o7lo] A& (trypsin 15mg in
stock solution 500ml) & 900z 718} Al-&oj
Al 1027 WA sk, ohgoll BE-of (trypsin
inhibitor 250mg+RNase 50mg in stock
solution 500mi) & 7504 7}k 1087}, =g
3 C-&Y (propidium iodide 250mg-spermine
580mg in stock solution 500ml, pH 7.6)
7505 7Fkar 1087 Aol ubx Eg e},
t}A] &€k# nylon mesh® AE %, ¥< Azl
g A gl ol Hsiglom] 3A7R el
Coulter EPICS V #AlZ 47|28 A4
& A5t

. &gt

4o

2
Moo o

[e;

L
=

=94 Hematoxylin-Eosin
sto] Fatdn|F oz FAG A AA
AzA D o] AFA G0 IAs
A4 35 AA4HA
F7olAE 254F 5elE A
23 A 200 X 2T

e
lo 5
o

I
1"4\11.4
o
w o
2
o
oo 2 30 N W 4 o R oo

i
[._ITL

o}

>
o
2 5t o

'
8
e
A
rj
AL
Ho
ot

o 2

Moo ojo & oy
o 4r fu of\ fo oL
»

o

e
o o
o2
olX
=
i

e
-
4
Lo
ok
L,



A9 Bl AFAZY HFo] AAHNAG.
2

=3 folzA3 AMIYBEE & nHog
BAHAo W Az Feidl A EAME
Aoty gl FolFEa {FAE 2ALA

g uolth ¥ AR K15 A%olE o
ZAZEY Aol BPIAL, F& YUFH
ofzAo] mol wasle] ggen, =it =4
@ 2Y2AAA4S) AF Badgen, v
o} YAAEE AFHEE ool meb Hol
o wsker}, AkTEL T2 AAZA <t
Haoz ARY YAAZE Aol s
sich. 2Bele) ATw $FH A2 Fobgel

A JFAZY FHY FA¥E & 29 o,

ol HEAE =ANE A 2w @
ZolAE g7t 41.8%, FAAEs 19,
0%, SHAAZ7F 30.3% 2l FAF7) 8.
8% Yebga(ad 1), A2 KolFe A
Solle datrt 42.1%, FAAEZS 15.9%,
Al A 27} 33.8% z#la FATI 8.2%=
ZAE ek (ad 2). el A2 3EH A
Tt FolF7hol| TAuE vim, AL A
3 dsbTo FATE AY Ae)s) glgia, o
AAZE A2t folFold gotern FAA)
Iv ATk dFolA wskch(=d 3).

Table 2. Composition of periapical inflammatory cells by total cell count

Sample Number Total cells Lymphocytes | Plasma cells | Macrophages Neutrophils
Periapical cyst
1 244 72(30%) 98(40%) 51(21%) 23( 9%)
2 119 40(34%) 22(18%) 48(40%) 9( 8%)
3 374 186 (50%,) 43(12%) 114(30%) 31( 8%)
4 446 216(48%) 62(14%) 128(29%) 40( 9%)
5 199 64(32%) 38(19%) 78(39%) 19(10%)
1382 578(41.8%) 263(19.0%) 419(30.3%) 122(8.8%)
Periapical granuloma
1 227 85(37%) 52(23%) 68(30%) 22(10%)
2 539 252(47%) 64(12%) 172(32%) 51( 9%)
3 129 44(34%) 12( 9%) 58(45%) 15(12%)
4 152 52(34%) 22(14%) 68(45%) 10( 79%)
5 236 78(33%) 41(17%) 96 (41%) 21( 9%)
6 461 297(64%) 36( 8%) 95(219%) 33( 7%)
7 147 39(26%) 15(109%) 85(58%) 8( 6%)
8 298 62(21%) 116(38%) 96(32%) 24( 9%)
9 242 113(47%) 48(20%) 63(26%) 18( 7%)
10 244 54(229) 94(389%) 84(35%) 12( 5%)
11 214 105(49%) 32(15%) 63(29%) 14( 7%)
12 295 144 (49%) 28( 9%) 98(33%) 25( 9%)
13 152 72(47%) 13( 8%) 59(39%) 8( 6%)
14 303 165 (54%) (9%) 81(27%) 31(10%)
15 528 286(54%) 60(11%) 144(27%) 38( 8%)
16 221 62(28%) 41(18%) 78(36%) 40(18%)
17 193 54(28%) 33(17%) 91(47%) 15( 8%)
18 412 176 (43%) 65(16%) 152(37%) 19( 4%)
19 224 71(32%) 39(17%) 94(42%) 20( 9%)
20 125 38(30%) 14(11%) 61(49%) 12(10%)
5342 2249(42.1%) 851(15.9%) 1806(33.8%) 436(8.2%)
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Lymphocyte
41.8%

Plasma cell
19.0%

Macrophage
30.3%

1. Periapical Inflammatory Cells in Per-
iapical cyst

Fig.

100 rﬁPtrla .cyst
3 pbria granuloma
80 ........................
60 _' ..............
. 30.3 :3'8
a0l o
""""" 19 459 15|
20 8.8 8.2 TR S
i gl
Neutrophil Plasma cell Macrophage Lymphocyte
Fig. 3. Composition of Periapical Inflamma-
tory Cells in periapical cyst and

periapical granuloma
2. FME 24

ZAF R EAd= AZEY 279 4
A (granularity) & 2glste] a9 ool
A ALE A3 F(gating) =HA A=zl w
Sol4d A¥dE =A% 9E B EA3e
Aot ARA FHE F o] A o1
d FekAle &, WA T2k B shtel
#§ E4E AP ohgol T helpers 29}
T suppressor/cytotoxicHl Lol g A ZE
Ae A, Td9T9 BYgTe S8
AL At} upte] AA ks zAbs|
+ A3 & 34 R ulsp zo] A FA
+ AL 2.01%04 BAE 70.47%, NZF
N AAE 0.07%NA BAE 0.78% 2 H
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Lymphocytes
42.1%

Plasma cells
15.9%

Macrophages
33.8%

Fig. 2. Periapical Inflammatory Cells in Per-
iapical granuloma

TH 7 HE2TAA = 0.46%, Atk FFolA
+ 21.24% 33 A% SolFolA: 12
4% 2 BAHAT (Y 4,5,6).
dH 2T 4oll9} AYPE 25604 Tz}
7o} BYg-o $EE 2l Ad gz
T 4l 20l = TR 292, 1o
AE BYIT ofF F4% zeln TYsT
7b el go] HAEYow, YuA oo
Aol vt <dog zASHYI(2Y 7), 4
7'54'7'01}/‘1“ HzFoe @] 259 RFojMq T
979 oko] o] WA Uc(a@ 8, 9).
g Nz A FAbololA ol 23
Bl #Aet A, TYUsErE 2ol A
89.25%, A@ToNAE 68.54% 2 2Tl
/‘1 o & vES AA s Yoz 10).
223 TAdsF olFAL =7 Y3
ol T helperdl 29} T suppressor/cytotoxic
AZY FHAAE AP A 2T 4 F,

]F r“im [ n

1)) 4= T suppressor/cytotoxic 4] Z uko]
AAHY 2, ldoAe 2 v g2, ¢E 14

olAl+= T helperAl £} 4.84, zejz 1}u)x
1oflofl4l+= T suppressor/cytotoxicHl Z 7} 2u)
2 opekstAl BAE (2 1), 9" 4y
T ASoe ATw dEoz Aghy 54
Z, 4dlelA T suppressor/cytotoxicAl E7}

%ol WAERT, Yuiz ldE T helperd Z
7]' Gt B Aoz s (ad 12),
ATt folFo 2 Axty 200 RFoAE T
helperdl 27} SA31A BA= G2 13).
wg Aol TUE o}Fqe W



Table 3. Composition of T & B lymphocyte and T lymphocyte subpopulation

<

T helperdl 7} 66.8%2, A% 339 7
2= T suppressor/cytotoxic4 £7} 60.3%=
SAsG o, gzFdde A FAEA B
A= (2d 14).

3. BAMEYN

25l 2379 AZEL DNA%e Az o
£ AZEE TAH genz Y4EYHE F
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Sample No. [Relative conc. of lym.(X/10000)| B lymphocyte | T lymphocyte{ T4:TB
Control group 1 78 0.78% 0.00% 0.78% T4(-)
2 7 0.07% 0.00% 0.07% 2:1
3 30 0.30% 0.12% 0.18% 1:1
4 67 0.67% 0.02% 0.65% 4.8:1
Average (0.46%) (0.04%) (0.42%)
Periapical cyst 1 832 8.32% 4.02% 4.30% 1:2.9
2 567 5.67% 0.77% 4.90% 1:2.2
3 2866 28.66% 4.75% 23.91% 1:1.4
4 5485 54.85% 26.78% 28.07% 1:1.2
5 868 8.68% 2.60% 6.08% 1.2:1
Average (21.24%) (7.79%) (13.45%)
Periapical 1 560 5.60% 2.14% 3.46% 1.3:1
granuloma 2 3580 35.80% 5.78% 30.02% 2.5:1
3 255  2.55% 0.37% 2.18% 2.2:1
4 683 6.83% 1.33% 5.50% 1.8:1
5 594 5.94% 2.62% 3.32% 6.1:1
6 7047  70.47% 11.25% 59.22% 1.3:1
7 293  2.93% 1.04% 1.89% 1.8:1
8 743  7.43% 2.31% 5.12% 3.0:1
9 655 6.55% 2.14% 4.41% 1:7:1
10 216 2.16% 0.98% 1.18% 4.6:1
11 1430 14.30% 4.60% 9.70% 1.2:1
12 1510 15.10% 1.60% 13.50% 2.6:1
13 598 5.98% 2.31% 3.67% 1.5:1
14 790 7.90% 2.61% 5.29% 2.1:1
15 3427  34.27% 14.27% 20.00% 1.5:1
16 450 4.50% 1.20% 3.30% 2.1:1
17 431 4.31% 1.21% 3.10% 1.5:1
18 890 8.90% 3.50% 5.40% 1.9:1
19 524  5.249% 2.38% 2.86% 3.2:1
20 201 2.01% 0.81% 1.20% 1.8:1
Average (12.44%) (3.22%) (9.22%)
vli, FAGAE vl 22 KolFoAe 3o zAME A (2F 15) H2FdAMe

GO0/Gl7]oll 43, & o4 ¢ DNAYE #Z
Ade AT} 93.4%-95.5%°1%, S+G2/M7)
of 43, & oA |49 DNA%E %z 3
= AZ(FARASF) 7} 4.47%-6.6% 2 JEPtL
o, A2k 3EY A$E G0/Gl7]o &3 Al
27} 88.4%-91.4%°lx, S+G2/M7el %3
A 27} 8.53%-11.55% 2 WEbsteh. @9 A2
o folEe A$E GO/Gl7lel &3 AlX7}
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Table 4. Examination of cycling cell by DNA analysis
Non-cycling phase Cycling phase
G0+G1 S G2+M
Control group

1 95.5% 3.67% 0.8%

2 93.4% 4.10% 2.5%

3 95.1% 3.43% 1.5%

4 94.29% 4.46% 1.3%
Aver. (94.6%) (3.92%) (1.53%)

Peria.cyst

1 89.7% 4.64% 5.6%

2 91.4% 3.43% 5.1%

3 88.4% 4.85% 6.7%
Aver. (89.8%) (4.30%) (5.8%)

Peria.granuloma

1 93.7% 3.27% 3.0%

2 91.5% 6.55% 1.9%

3 92.7% 4.10% 3.2%

4 95.4% 2.65% 1.9%

Aver. (93.3%) (4.14%) (2.5%)
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Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

LEGEND FOR FIGURES

Periapical cyst: the cyst wall is composed of epithelial lining and fibrotic stroma (W).
It is filled with cholesterol clefts (C). (H&E, x10)

Higher magnification of Fig. 1: the cyst wall is lined by squamous epithelium and dif-
fusely infiltrated with chronic inflammatory cells. (H&E, x40)

Inflammatory infiltrates include many lymphocytes, plasma cells (black arrows) and a
few neutrophils (arrow heads). Lymphocytes are aggregated in the right half of the
figure. (H&E, x100)

Periapical granuloma: it is irregular shaped tissue, being composed of epithelial cells
and prominent infiltration of inflammatory cells (H&E, x10)

Periapical granuloma: it is irregular shaped tissue, being composed of epithelial cells
and prominent infiltration of inflammatory cells (H&E, x10)

Many macrophages (white arrows) as well as lymphocytes are scattered in the stroma of
the periapical granuloma. (H&E, x200)
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— Abstract—

FLOW CYTOMETRIC ANALYSIS OF LYMPHOCYTE AND CYCLING
CELL DISTRIBUTION IN PERIAPICAL LESIONS

Tae - Seok Oh, D.D.S., M. S.D., Sung-Sam, Lim, D.D.S., M.S.D., Ph. D,
Dept. of Conservative Dentistry, College of Dentistry, Seoul National University

This study was designed 1) to compare the distributions of periapical inflammatory cells
and 2) to identify lymphocytes and compare the lymphocyte distribution with T lymphocyte
subpopulation and then 3) to examine the distribution of cycling cell in human dental periapical
lesions.

From each of the twenty-five human dental periapical lesions observed one small portion
was fixed, embeded in paraffin, sectioned serially and stained with HE. The periapical inflam-
matory cells were counted to obtain the relative concentration of lymphocyte, plasma cell, ma-
crophage and neutrophil.

The large part of each lesion was analysed using Flow cytometer and monoclonal antibodies
to obtain the relative concentration of T lymphocyte, B lymphocyte, T'helper cell and T suppres-
sor/cytotoxic cell. In addition to that, seven human dental periapical lesions were examined with
DNA analysis to observe the distribution of cycling cell.

Following results were obtained:

1. 24 cases of the 32 periapical lesions examined were diagnosed as periapical granuloma and the
remaining 8 cases as periapical cyst. Lymphocytes comprised 42.1% of total inflammatory
cells in periapical granuloma and 41.8% in periapical cyst. Corresponding percentages for
macrophages were 33.8% and 30.3%; for plasma cells, 15.9% and 19.0%; for neutrophils,
8.2% and 8.8%.

2. All of the periapical lesions examined had T lymphocyte, B lymphocyte, T helper cell, T sup-
pressor/cytotoxic cell. And in all cases, T lymphocytes were observed predominantly more
than B lymphocytes.

3. In 2 cases of the control group only T lymphocytes were found, and in the remaining 2 cases
T lymphocytes were observed predominantly.

4. T helper cells were observed predominantly more than T suppressor/cytotoxic cells in all
cases of perapical granulomas,

5. T suppressor/cytotoxic cells were observed predominantly more than T heiper cells in 4
cases of periapical cysts (total 5 cases were examined) and only in one case T helper cells
were more than T suppressor/cytotoxic cells.

6. In control group, T helper cells were predominant in 2 cases and T helper cells were equiva-
lent to T suppressor/cytotoxic cells in one case. In remaining one case T suppressor/cytotoxic

cells were predominant.
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7. As the result of DNA analysis, the average proliferating indices of the various groups examined

were measured as follows: in the control group 5.45%, in periapical granuloma 6.64%, in

periapical cyst 10.1%. The highest index was observed in periapical cyst.

Key words: Flow cytometer, T lymphocyte subpopulation, Monoclonal antibody, DNA analysis,
Proliferating index
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