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IMMUNOPATHOLOGICAL STUDIES ON THE INFLAMED GINGIVAL TISSUES

{ —Localization of Streptococci in Marginal Gingiva

by Fluorescent-antibody technique—

Hyun Kyum Kim, D.D. Sﬁ.‘

Department of Oral Pathology, College of Dentistry,

Seoul National University

(Directed by Assist, Prof. Chang Yun Lim, D.D.S., M.S.D., Ph.D.)

The present study was made to demonstrate the cellular components of streptococci

in human inflamed gingival tissue by using fluodrescent antibody technique.

Gingival biopsy specimens were taken from 50 periodontal diseased patients rang-

ing from 11 to 63 years (Table 1). The tissue obtained were immediately put into
959% cold ethanol and passed through cold absolute alcohol and xylene according to
Sainte-Marie’s method!®. Paraffin embedding and sectioning were also performed
with the same method.

Rabbit antiserum to streptococcus pyogenicus, isolated from the sulcus of an infl-
~amed. human gingiva, were prepared (Table 2). The specificity of the antiserum was
* confirmed by Ouchterlony’s micro-double diffusion method!® (Fig.1). Fluorescein

isothiocyanate was conjugated *v&ith the globulin fraction of rabbit antiserum.

The results are as follows: -

1. Of 50 cases stained With fluorescein-labelled streptococcus antiserum, 37 cases
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(74%) were revealed fluorescence-positive in epithelial and connective tissue.
2. The appearance of specific fluorescent cellular components was shown the trends

proportioning to the degree of tissue destruction and degeneration. The specific
fluorescences were appeared in cytoplasm of phagocytes infiltrated in widened

intercellular spaces of epithelial layer and connective tissues.
3. The specific fluorescence was usually seen in the cytoplasm of macrophages and

' polymorphonuclear leukocytes in the wall of c'apillaries or around the vessel

walls and in areas of necrosis.
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KiE 9 REGES ASBEES Y #HT MRRE =e
MGl T BEBEUES e = R MHRAYA Bl

E dojutam Qe AR dEA g,

BEARI A SRR MBS EE Hehed ' w2k
HE9 WEL g0 $a, HEBEES @ =k M
Bl %0 Jad. oF BEAA BRIAE HEe
PR 2 HiEHME o2 Streptococci, Staphylococci,
Fusobacterium, Spirochetes, Bacteroid Melaninogi-
nicus, Neisseria®@ Lactobacilli %o]n], #¢3 R
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Table 1 Localization of Streptococcus "pyoge-
nicus in inflamed human gingiva

Degree

e | Age | sex | Blopey) . of | Epithe- §§§fg
mation‘ L

1ln)e | w P, + +
2] 87| 3 bl i
3 sl e | & | m | + .\
4 29 o] R P, | a4 N
510200 8| @ | P R .
6 18 2 T P, : +  ~
7 | 48 3 7] P, _ _
8 97 s ® P . . +_
9 | 63| 2 | b, N ;
10 21 3 g P ~ i
oz e g P, - +
12 22 ¢ | & P, + -
13 51 Q ry P, _ .
4 |36 | ¢ [ P, + N
15 26 o] 8 P; N o
6 | |8 || op |- | -
17 55 | . P, .\ .
° 2 ? 4 P, + -
v | F | p _ B
20 | 15| 2 | B . _ ]
21 | 27 | & 3 | e, . .
2 | 38| ¢ - b . .

23 | o8 | 9 | B=4 | p, .\ .
24 38 s | '3—__3 P, .
25 40 3 141 P, o .
6 |42 | 8| 1=4]| P .
7|18 |s| & | B N
28 14 Q H P, ~ j
29 2¢l e| n | b ) )
30 50 3 74 P, _ .
31 49 3 343 p, i
32 | 34| 9 | 1+1 P, .

33 119 2 (43 | Ps + . +
34 | 23| ¢ 6. | P, | =~ +
B | 4| 2| Be6| P - +
36 | 46 sé 5.6 | Ps - -
% | 2| 8| g | P + -
38 | 51 8§ | 23 | P + +
39 |54 | 8§ | 7.6 | P, | - +
40 | 37 3 5.6 P, -+
41 | 53 | 8 T | P + 4
42 | 42 | § | 3+3 P, - ¥
43 |85 | 2 | j4=6 | P | - £
429 | 2 | 54 P, | - -
45 | 41 | & | P, + ¥
46 | 35 | 3 8l P, + | %
a7 | 39 | 5 | a4 P, - -
8 20| ¢ | 57| P - gy
4. 32 | [} ' 4, P, - -
50 | 36 | @ | 64| P + +

+ : positive reaction to immuno-fluorescein
Py1~; : Degree of inflammation.
o WERYIRHIFE VIR M WARoZ Wt B
W E BEAA oS R o3k ’
PI BE-2 Bk 95% Cold ethanol(4°C)¢l| 24~
48 ¥R EEE 4k Cold ethanolel 24~48 BERE A
#% Saint Mariep:!®)q #3}o] Paraffin @imsta 3~5p
FAle) EHYIES 8ES S ok

2. BtyMEe) S'H’F e »

1) REAY: okAdA S#ET Streptococcus Pyo-
genicus 089 #3Z Brain heart infusion agar (Difico
i)« 37°C Incubator?ﬂfﬂ] A ASEER IFRIEERT B,
Contaminatione] 5 Q-&& BHEARC R WRT 1%,
£5 Phenol Suspenswnﬁ]Z{D]-.

2) R REFEL Table 29 7Fo] Phenol Sus-
pension—"— #8209 Freund's incomplete ‘adjuvant - -
(Dificortg et A A 1m4 4Ed] AA RKE #
BeAREsrol AREST sk & WSk, adjuvant
7} Zinsl#x] &2 Phenol Suspensiond 35 RIo=
6ol AA REFHIK Booster injectionsd}s vt

Bt ESHE Yo —HEBE MIETC SRR
o ¥y ém— Fmste] HimES dgch(Table 2).
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Table 2 Immunization schedule for preparation of

rabbit antistreptococcus serum

flOmg/ml bacterial suspension---+:-1 ml

L (phenol suspension)

Freund's incomplete adjuvant----::] ml

The emulsified mixture injected intramuscularly
into rébbit one time a week for 4 weeks.

20mg/ml ‘of bacterial antigen suspended with
phenol solution injected intravascularly every 3rd
day after the finishment of intramuscular injection
schedule for 6 times,

Table 3 Preparation of fluorescent antibody
Antiserum .

Crude globulin fraction Ammonium- sulphate

3
Dialysis
i

0. 15M pH 7.2 Phosphate buffered saline
(PBS)
-Coxlljugate with fluorochrome

| Protein 1% - .
l 0.5M pH 9.1 Carbonte-bicarbonate buffer 10%
| Fluorescein isothiocyanate 1/40 total protein
| count. :

The mixture was agitated for 6 hours at 4°C.
Dialysis 0.15M pH 7.2 PBS
Dialysis 0.005M pH 8.4 Phosphate buffer

Purification DEAE Cellulose column chromatography
| Fraction I : 0.05 MpH 6. 4 Phosphate buffer
I

Fraction II : 0, 1M pH 6.4 Phospate buffer
l Fraction III ¢ 1.0M pH 7.0 NaCl

Concentration Carbowax

M
Dialysis, 0. 15M pH 7.2 PBS

Z MRl E#% Ouchterlony’s miéro-double diffus-
on'®) kol fksbe] BME S MBS Rie HE
Pt ) A A& MR o (Fig. 1).

3) ERHBA WE: LIE Qo) 5o QL HMmES
1/3gAgiRkoe 2 3m 5815t o2 Crude globulin
»‘;}35001] Flurescein-isothiocyanate (B. B. Lit %) 2 &%
3ta. DEAE Cellulose (Browniit#! 0.87 mEq/g. Lot.
No. 2471) Cblum"n Chromatography =z FEERFS
B33t Fraction [} Fraction] % fff3s}g ok
‘(Table 3).

) BEFEEBERS ERYHN S ] Paraffin |
AF0A 7 0.15M pH 7.2 PBSe| PE#kis SHHEERK S
Slide¥) Lol #TFakx 37°Cel 4] 1RERT - Fefaste] AO
Spenser B BB T A BaRSY) BLEE 2% B
#He BRIG T HE @mfecs g Bz g

Fig.1. Ouchterlony’s micro-double diffusion
pattern of antistreptococcus pyogenes.
1. : Rabbit antistreptococcus seruni.
2.—6. : Saline extract of streptococcus.
7. : Saline.

IR % %

RIES P EEERYI A 50816 i Streptococcus

Pyognicus9] Fluorescein Conjugates KIEA Il #R
STHI(T4 %) A BHERES 2932 EEBAA 266152
%), SE@BIA 3361(66%)7 BHIERES 2o

e WY REGRS LERSs SAane
2 o] sk ohest wbeh

i) bR biame HER@o s Hashd fifk
ol RefbEel BEse kiR o1Fa
e 2 4 Qe A0, kEme fMLEo.
e WHES T RS WReH LRl Atk
o] Aotz Y& JE o) BET F Qo oEE
Bpsko = Wsd (Lol BET fd e
EERE Wt st (Dental Plaque)7t
HEs o 1 SHlstE LER RldA HEERSY &
BERS HHTS 9= BRFie 27 991 Aol
WED AL LEE RN BREES Wt @
Ba gy syo] HigiEse] Minsle= EH S 24 oh(Fig.3,4).

e} fitfgel EEE Rsn ALEET
BAE S Bk B Y BARED A BRELR
HEE gl gtk

ERESA BHEE BERSY SARES HE

RefRo s WBREEY v, olF HREEKS BIE
EERASS KBS HAT MR = KigkE
froz med WRY MK EhAd BASINE
Pl S RS I (Fig. 5).
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2t — Sl HEMRE € REMBE F
BEe bRl HRES il SMEAmIR)
RAFNE BB d9h

) AR EREbd A BERse BHT &
RAe flelA e 2 BT fFagrdA= 28 &

e MEE EEdA SREke B A7 B
$1ek (Fig. 6). \
2T RN A BRSO HEA 29E

Bl A% 2 T SRS BRELS HlRS
o] HHEE fIE S8 YAt
Conjugate® ZefA7] AL WMEH BB 8

ol 7tAl $=5 Cover glass® Bk 7% H-Ege -

% WEfTere]l WRBED ul, sErEEel A XS el
d AREe RS KERRES 2 BEY k&MY
PRSI EMERE o] %191%% 323k o

ol% MAMEITe mER, mEREFie?) =t

mE A (Fig. 9)ol A %’fzﬁﬂuﬂ, RIEEREA &3
M AN R £¥ BUAdAL BEE
Ml =e ERANE BEREE R4 B doh
(Fig.7,8,9).

V. dg u £

RN B AEY (ERE et s dE AR H
Hoz Weslol e ek

Fish(1963)"%¢ Mmoo = #MMMo A Strep-
tococcus®] FAL HeY 4 g9t s+¢ 7 Brandt-
zaeg(1966)'0% S FEMRT HEREGY &% m
A7l Streptococcus A Mmoo ® Puadtd ¢ BREK
Eg wdchw sk ok

ol Katel HA(168) )% % AHEECAT
FAE BB & FIAS WA ERLS BBk &
WRiH %l A Streptococcus @ Staphylococcus® 3-E]
B BERSY HEE SUAANA L %
et gleh

EFH ARG 5060l #she 37HI(74%) 9 =
& HEES 25

AEEe] Rtk glolA pmiREmEe) ol welis
BB BB, (F#ES mo]  Streptococcus
Salivarius: FHEE»2D & ke e, W

Bl = 177 9ow, K#= Bacteroid melaninog-
enicus: (1=t e {Lﬁm o wmoa] 1;].116) &
EXuF bt ‘

JEJI(1967)* = Lactobacillus, Strept’ococcus, Vei- -

Uenella%:e] Wik Fw Fxmol {F7esk Streptoc-

g

occus mitis=  Fife A Buhm RS o] 74
got st vk ‘ - »
SEM: WRAREA JolA: mBSEY gass &
EHo] Bins e AL B HE=S Socransky (1963)
WEL EEAY WHEERAAY WERS ABEEE
o ERETEAA A Eset ik BEd
Al B A ol A microscopic count= 13', 00130 Counts
/gm Wet Weight <108 ol ] Hhsbo] @ABES &
EARNAE 2,100£140 Counts/gm Wet Weigh x 108
o EE 2Rt REST ol BRAA H-$wue &
ek R FRMES 197469 Counts/gm Wet Weight

Cx10o e 124431 (T 3D 2 \mosts K

MRS 3524782 3H 4644—10001 i@fjnﬂ" B
= Streptococcusy} 140360 %2 -y 134442
2 W4E = Ki Bacteroid malanmogemcush 8.2+
5.53 Hel 16.446,6 Fusobacteriaz= 0,12+0.0035=%.
FEl 0.78:+0.362 2 BINE S sl ok
Schultz-Haudt (1954)29% #fErse] AMESS i
BE 2ol kEE drtngel glvh
Socransky(1970)2%, Ellison(1970)29%.2 iR E
BESE Mo SESE BEJA S8 5 56
S sole WES LESY LEEM BE Y 4
BRI S HikA 2 et ST B el Lok
ERER MRS HEAZ 1 SRS EREss &
A E = BIE ETAAL kgt
L EES R A B dolva 9k #hzelA
WK FEE £ 5 A9 919 Bime sy
& BiRel =k sl ek

EANE fHe] MERES 407 R sk
2 e WS ®astAch B A LiEde] M

O

| BAR olFom Wv 7 HTY &AM e
T BUARSH REGEMC MEEAC o] B A=
e AR Bl WRSE BT S99
olel gt WHEM S FHS HhoA = HMasd =dl L
S BRG] A FRSe] BRG] MBRE Ask ki
Bl BERSS BEDT 5 9ot BHEEA
BRG] HESE 417 dgivh _
22 ol Bl gk fﬁf?" BARMAE LA 2fes AE
& T o 28, KEY BESENA L
ﬁc*}‘ %ﬁﬁ?}if%ﬂ R = Flo] oty EEAch
B BT Qi S #WEe] mEKYE
P_EIO] %E}% AL A BV MEY - #E
o] HigmiEEe] BRELSIE7tol #5te] Aisenberg(1951)27
Schultz-Haudt (1955)28) 2 2. Streptococcus, Staphyl-
ococcusr} A FE S Hyaluronidaseo] k3 EEESR=
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Bt ool et Sheleh

23} Cowley (1966)29% FA Technique® Hyaluro-
nidase® HBEI HRE [iol =t 3¢ 2 B 1957)3)=
WE S EE S BBl A Histaming ol BREEERA
aoh @ fr=m #instel, = Histaming &F3e Al
fERRAIEES] M= Bin® & #iEela Histamino] i
el Mm-S BEAY I WEE BREAAG sl

RIS R = T IR R 1R
o) REEMEN Bk A BREED BERERES WD
IR} ERE BEEC &S & QA fon™, HE
o EHAAE 2 FRE 23k

Toto(1964)%D), Billen(1964)*», Cowley(1965)%%,
Brandtzaeg'®, Schneider(1966)30%2 FA Technique
= EERES BEE Y WEmR Mg r-gl
obulino] RS MY L Schneider®®:= acridine
orange® Yefadt MEPERS WEES ExLd ¥
3. incubater] 7] 8, 7-golobulino] #H7ESE el
ﬁzﬂ'ﬂéﬁ%ﬂﬂ@oﬂ RS 2ol HEYRA micro-org-
anism o] FRTS #oAsteh

Dalbow (1965)*)= &) %‘E‘EAOE TG - MBSt
2 el K RigRe] LSt g

HREKE FAKBCR R @E%ﬂﬁf’ﬂ 7-globuliniin
7k 2% opel g r-globulin® EnsE HA
o] P,

AEEOl A HER e kol A St iR A
RSOl 2 KAMEA = i Bk MRk
A ot Ao MRS nol k&M FiEdl
BRER o] HES| e, o]e] #i3ke] Fishman(1963)™ 2
KAyt AN RS EASHT o A RNA &
WE = e HEGe BB B Imnuncompe-
tent cell)7} #B4% A@Edetn st ARMETT 2
FRES 5 B2 Bhshe

KEHS BE_Ed w3 HEESS KES BEY
Ao} ALk BikYol s urk BaRYGel =t &
HEme o piEwaEdd] $l EEARY RES
sEokgo] Zesloh ’

V. #&

Fakie = HIRko R B
i S0l %

£

BiE BEA WS iR
#43le] Streptococcus RS RS #

FHMES AN kT HR e e B
agth

1. $i Streptococcus &NHi WA 288 50414 37
FI(74%) 7 LEB ERAEARR AXBiEs 25k

ffEeka waERet Aok

9. KBRS LEMIEES EAR MR B
3 rE AN MEEC A BESY T ER e L
AR E e s Eae 29ch

3. EEEEO AL MEE =t nERET AR
7 Eg Warel FESE kAN =E hEEHE A
mEke) @EEAA g Fgeh

(Bom AHM3E MED Aol Infd faHsh ﬁﬁ%—é’r
ol x| koAl Wi IEEEIE AR B KEBEEA
SHEIEHEIA Boos Rtz B EEHEA
wmEEEEIE I BEEE HEW BEd R REE
B Mol 43 EfK A BAENRHRE SFVE
&Y, FERBHRE FENEEY REl FET HE
2 #E uklych
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Fig. 2.

Fig. 3.

Fig. 4.

Fig.5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.
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Immunofluorescent photomicrograph of dental plaque on the surface of gingival epi-
thelium stained with fluorescein labeled antistreptococcus serum. Specific fluoresce-
nce of bacterial cells in dental plaque. (x 400)

Specific fluorescence in the cytoplasm of polymorphonuclear leukocytes and macro-
phages in the gingival epithelium and connective tissue. (x 400)

Specific fluorescence in polymorphonuclear leukocytes, macrophages and bacterial
cells in widened intercellular or intracellular spaces of epithelium and connective
tissue. (x 400)

Specific fluorescence in the cytoplasm of polymorphonuclear leukocytes and
macrophages in desquamated and degenerated epitheial layer. (x 400)

Specific fluorescence in the cytoplasm of macrophages and polymorphonuclear leuko-
cytes in basal cell layer and in connective tissue with marked inflammatory infiltra-
tion under the basement membrane. (x 400)

Specific fluorescence in the cytoplasm of polymorphonuclear-leukocytes and macro-
phages in edematous spaces and in the wall or in the lumen of capillaries of connec~
tive tissue. (x 400)

Specific fluorescence in polymorphonuclear leukocytes, macrophages and bacterial
cells in the epithelial layer and in the connective tissue. (x 400)

Specific fluorescence of in the cytoplasm of polymorphonuclear leukocytes and macr-
ophages in the area of inflammatory reaction. (x 400)
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