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—Abstract

INDIRECT IMMUNOFLUORESCENCE FOR THE IDENTIFICATION OF
ACTINOMYCES SPECIES IN PATIENTS WITH PERIAPICAL LESION.

Won-Jung Chang, Soo-Han Yoon, O-Yang Kwon
Department of Conservative Dentistry, College of Dentistry, Seoul National University

Actinomyces are Gram-positive, non-acid-fast, anaerobic or microaerophilic filamentous
bacteria. These organisms are frequently detected from infected root canals and periapical
lesion. The purpose of this study was to use indirect immunofluorescence to determine
the prescence of select Actinomyces species in a survey of teeth associated with periapical
lesion, to clarify the relationship between clinical symptoms of periapical lesions and the
Actinomyces species and to study on the cross reaction among Actinomyces.

Actinomyces isvaelii serotype I (ATCC 12102), Actinomyces israelii serotypell (ATCC
29322), Actinomyces viscosus serotypell (ATCC 19246), Actinomyces naslundii serotype 1
(ATCC 12104) were cultured in anaerobic condition. Rabbit antisera were prepared by
intravenous injection of formalized whole cells. Indirect immunofluorescence method was
used to achieve the purpose.

The following results were obtained.

1. There was a relationship between Actinomyces and periapical disease.

2. A. israelii serotype I, II were frequently identified with Indirect Immunofluorescence
and most often assosiated with periapical disease. In culture finding, there was no signifi-
cant difference between each group.

3. Indirect Immunofluoresence is both more sensitive and more rapid than culture for
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identification of Actinomyces species in patients with periapical lesion.

4. A. israelii serotype I, II was highly isolated in infected root canals with local swelling,
A. naslundii serotype I was highly isolated in those with foul odor, and A. israelii serotype
I was found in higher frequncy in those with exudate than other bacteria.

5. In the Indirect Immunofluorescence (1 :320), A positive cross reaction was obtained
between A. israelti serotype I and A. israelii serotype II, also, A. wiscosus serotype II
and A. naslundii serotype 1. There was no cross reaction between A. israelii serotype
I, II and A. viscosus serotype II, A. naslundii serotype L
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AFE A2 Ao ¥ Fd e glejA
n A g9 G AX} Fo5H dAHT ek
. ¥4 AlgY Fa4d HEt o |7
W e} Aol mTEtg ot HT BEEUE
AT e ALz ¥r)d Al X+ 2
A2g AW LN FEHA I9EF I
Aol A=A Craig” T2 ZFE RN
Actinomyces species, black pigmented bacte-
roides, Lactobacillus species, Peptostreptococ-
cus species, Veillonella pavula, Bacteroides
buccae, Eubacterium faecalis, Fusobacterium
nucleatum, Streptococus mutanss°] F= &
AEn B3 3193, Hoshino”5& AL X
of $4eog M7 T ASA Streplococ-
cus, Actinomyces, Lactobacillus, Propionibac-
terium, Peptostreptococcus 5°) L7 ETI
B3g ul gl

OlE% Actinomyces speciest 1T UAl9)
714 Ee vlEr)gde] dHEelz ¢4 4
obd, Ad, A2ET, AFE, TE AN
wo] A& Y, Actinomycess A4 B
Hel fdiFelely] Roe 2w wAdEH
A7 9 9len, oF A& =5 Actinomy-
ces7t A@ Aoz UHEZIAY Hop
$AF02 Q3 AEe AR AYd 7Ils=
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AR ActinomycesE EF3 23 7+ ]
Y A2 HYA uAEY gg d3e 2
g & HEdte] kAT wheke] ofg |
TE A 27 BI ojH: ko] Bo
€9 Wi o wel gE A9E 23
ghe},

BAEHLE ATE T3] ddiMe Mg
HiA 7} Basty, Fejstael d3ug Askeka
Aol g% AT FHL o@L R
Hl3EFoltt, olo B} B¢ uhge] uist
774 AYHAEA 7y dSHPY e 0|8
AT FEol H2 BEAsHA €91 YT?,

T AG9EPHELE FY FA g9 Eo
Aoz wdde Aol f-43lv wan, He
BTegr THeste] S 7177 agl
A, Alg EA9 § - FE gBiFe Agxy
5ozt vy v s vl¢ E& FHo] Ut

Robert 5& Actinomyces & #H&3sh=u)d)
AolA TR AdYFPe MY g 4y
22, 53] EYE AIFANAMY AlF BN
71&8 Mgl RAro B AHE Zm
ReH, A2 FANA 60% B =S Actinom-
yees & W AG¥FEd s AEsigtn
B, A2 Wy 9 Je ge o
Ao A Actinomyces & ZH&dhed HEAHLY
BYS AT R AHEE T YA, o7t



G HAart e SB/A Actinomyces &
A&l g Y FHE o] &3k R
H$ AFE HAsET. ol AR XE@
Ao BEEE Actinomyces &) EAE 144
HAHBEE AFR-EA sk, S g2
HEHA ATE gy A Hlusiy 1
Z20E H3de boju},

Higd
o=

I, &8xz %
1. AEHMT bl
B A A3 AlEe 19 2o
Zt FFEE Actinomyces &l A (Tryptic
soy broth 9.0g, Glucose 1.5g, Agar 4.5g,
Cadium sulfate 1.0ml, Sodium fluoride 1.0
ml, Neutral acrifulvin 1,0ml, Potassium te-
rullite 0. 3ml, Basic fuchsin 1.0ml, Blood 15.
Oml, DDW 300.0ml) o] &3} 37C ¥7)|A

Table 1. Bacterial strains used in this study

A v F71(80% N2, 10%H2, 10% CO2, Coy
Lab, Products, Michigan, U.S,A)lA 5—7
Uzt w3t &4 E2g T TIEL 33
©]& BHI (Brain Heart Infusion) broth (Di-
fco, Laboratories, Michigan, U.S.A)d] =
st 37Ce] @UIA ZASPlA 48—72 Ak
B SFA T TFE 16,000 x g, 4C oA 15
B2t A4l &g ste] ARS-AIZFR] —20T oA B
# Ak

2, Ay Z= 3

1995. 3. 16—1995. 6. 29 Akolo] A& o)
Y XA E R W Ldd 20—534 74A) 9]
BAF 44 o) A e 2#HE JHAH
2A47F HAFE 15719 olg H4F A8Z A}
L3 A(HHE2), o|dd 2# X8 E wgd
Aolt 2ol Ao F 09 HJA Xofg}
Ao o7t amold = Xoke A9 st

Strain Source Serotype
Actinomyces israelii
12102 ATCC I
29322 ATCC i
Actinomyces viscosus
19246 ATCC I
Actinomyces naslundii
12104 ATCC I
* American Type Culture Collection
Table 2. Clinical features of patients
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Age/sex
Site
Pain + + - - -
Swelling + + 4+ +
Sinus tract + + +
Foul odor + - -
Periapical radiolucency — + +

Percussion - +
Exudate +

+ I+ + +
+ + + + + +
+ + +

+ + + +

25/M 26/M 45/F 26/F 23/M 20/M 36/M 53/F 46/F 39/F 49/F 33/F 29/M 34/F 51/F
#11 #21 #11 #11 #31 #12 #22 #31 #22 #43 #34 #21 #11 #11 #21

-+ + - - - - 4 4
- 4+ -+ -+ o+ o+ -
+ - -+ -+ o+ o+ -
- 4+ -+ 4+ + + o+ o+
+ 0+ o+ o+ o+ o+ o+ o+ 4
+ — — j— —_ —_ — P p—
+ - 4+ - 4+ 4+ o+ o+ 4
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Qom, A% AAiRe Wr1A5 HAks
A ARAe) AT WSR2 PSR
A% Aol J8) $UY F YA, =S
47 e Test Lol TR 4oz W
ERE TN

1. 84 5%

2. TAH =3

3. 943

4, FF EA

5. WAMA &HA

6. A&

7. ERZIA] Ial wkg-

3. Mo x|

Al AFHAA WA Xolg wWgdly e
$F 30% H0, B 287 H o599 clampE
AF 3. 25" 124 A burE ZF
o5& Aold W 1-2mm7HA A4
o}& T}l 30% H.0. & 10— 1537k A3
2% iodine tincture2 1—287F Aoz
A A5z &4A38] Qo] Wi, 1 F A
49 A burE CHIES $A4%E B €
paper pointE @] XS FH2tn 4Z

= 59 gol oF 1537 W=ttt 2ml
2] PRAS ringer®} 3} PBS& 9ol ¥ 3 Gas Pack
Pouch TM (Becton Dickinson and Co,) ol %
ZA Ad4dz A

=
)

4, HHY

Anaerobic Packell #914 &% PRAS ri-
nger A& FA] AFA9 #7A wjYg7] (Coy
anaercbic chamber Michigan, U.S.A) W&
&7 vortex mixer2® JGIF GAH L 10
w4 & 10, 100, 1000, 10000 @l 2 34351
Actinomyces % wjA ol 100uL4 HZF3t3 80
% N2, 10% H2 ¥ 10% C027} € 37C &714
vjek7)o] Wi 72417 wiekd & aggAe
gto] JFrE Ao B9 AT 1S Ac-
tinomyces Bl Ao 3YTE wFAIZ] F ALEA]
A B st
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5. 7IE SEH MM

57}A T5& Z+2 PBS(pH7.3) & A3 3tn
0.5% formalin & 16—24 A+ Yol 1
AAZ F oA PBS  AHPh. T3
W3 FAE 7] A3k, 4 FFE 10mg/ml
(wet weight) 5|2 PBSE 3|45ty 5F4E 2
AF 2.5—3kgH 2l 7IE 2rlE]e] AR
TFE&4E 0.3mZE ¥ 0.3ml¥ o|& 114
o2 {9 F7HA7IH ekl 1084 (0.3
ml, 0.3ml, 0.6ml, 0.6ml, 0.9ml, 0.9ml,
1.2ml, 1.2ml, 1.5ml, 1.5SmDFAMS &
TY Fo 347 A&H 22 1.5ml 4 booster
FALFATH. AA FAAVE 23357 9
7YE ] central ear arteryoll A @8 23 3l
T A9YPye AT HA 3 o
7V U VtEE SRS S 3L dux
A3 (intracardiac puncture) &2
g EAS Y B2 8HE Ee F ~70CY
deep freezero| A} AFE-Al74A] W5 B A3,

s}

#2E S 4 ¢ R
22 F o] TAVLE AA

Aol A. israelii serotypell, A. viscosus
serotype II, A. naslundii serotype I T3 200
mgs HA7FSI & A, israelii serotype I &
A& A. israelii serotype I, A. viscosus se-
rotype II, A. naslundii serotypel TFE,
& A. viscosus serotypell B3 d= A. israelii
serotype I, A. israelii serotype 11, A. naslu-
ndii serotype 1 &F&, ¥ A. naslundii serot-
ype I A= A. israelii serotypel, II,
A. viscosus serotype 1 & Z+Zt Td§ wiyo g
H7hstd 37C wiF71A 15rpme] $EZ 1
AlZE E]F AILF 4T WA 1247 B
3t ¥ AIZ T oA weE XL 143
AA4E9 (16,000k9) A1 A FEHTre e F
Au A FL3A B FYE o] &3y
Z FFzte] nakg 58 #FEI .



7.

2 AG9ERPE AN st 4
F& (0.5% formalin® & 3143} PBSE AH
A 23 Fo] spectrophotometer(Bausch &
Lomb spectronic 21 U.V.D. Rochester, N.Y.
U.S.A.)E °]43t4d 650nmel 0.15 0.D. =
FEIAA YA 4T 4 TF RS
20pf 4 Z47] OhE 2 Ay g golmd
T F)FeAM AdEAIA EAMEE sk
—20Cel A @8kt

¥ &4-8 PBSol 4% bovine serum al-
buming ¥-& €422 check-board H71&574
Hell o8 v st AMgSATE &4 &
F9ol 1: 320 & & 343 A. israelii serotype
I, II, A. viscosus serotypell, A. naslundii
serotype I & 20u¢ ¥ @ojxy 37C F4U
ol A 307k ¥-§-A1%1 F PBS & A& 813 fluo-
rescin isothiocyanate® conjugate ¥l goat anti
rabbit IgG (Cappel Inc, U.S.A)E1:30 22
3 Aste] 20pl A slide Aol "ol 37C
AU A 3087 ¥HEAI F YAl A H AL
90% glycerol 2 133 FFHu] A3l A]
#2 3Rk olH AME-E @R L Olympus
fluoresence microscope BM—2 RFL (Olym-
pus optical Co. LTD, Tokyo, Japan)©]3L Ex-
citer filter&= UG—1, Dichronic mirrors
DM —400-+1—420, Additional barrier filter<
L—435, light source= HBO 200 %0119,
FAGA 3 BFFFE eH 22 7]
Fol s 0%E 4+ 74X UrolA HFAIA
o o]F 4479 positive reaction &2 I

SEEN

0 : no fluorescence

1+ © bare fluorescence with single cells not
distinguishable

2+ ! faint fluorescence with single cells vi-
sible no definite of cell shape

3+ ¢ moderate fluorescence with good en-
velope definition and dark cell center

4+ : brilliant fluorescence with good cell
envelope definition and a dark cell center

el A% dite & 37 2.

25% 9 Actinomyces 7} & HAoW o]F
A. israelii serotype 1 T H o] whES HQ

A& 11.6% 0¥, A. israelii serotype I &
10.9%, A. viscosus serotype Il = 7.9%, A.
naslundii serotype 1 2 2.4 % 7} positive reac-
tiong YEFATEH

T Adago) 93 (£ 3) BE62.5
% & VEMA S A. israelii serotype I 2 46.0
%, A. isvaelii serotype I+ 45.7%, A. vis-
cosus serotype II= 22.5%, A. naslundi; se-
rotype I ¥ 17.6% 7} 7H& =k

A WAgdys wjeke ZIE 8l
B ZE FFNA (P<0.01) 7H4 A9E
Holl 93 Aol ¥ BE #37F dE =5xn
g Aol7b JUARTHE 4).

2 A F B HANX(ES) A. israelii serot-
ype I o] 7V ol HEHAL™, A. israelii

serotype II, A. viscosus serotype II, A. nas-
lundii serotype I £ 2.2 VEISESL, A, israelii

Table 3. Results of Culture and Indirect Immunofluorescence of Actinomyces sp.

AL(%) AL(%) AV.(%) AN(%)
M 116 10.9 79 24
Culture ) 203 190 155 63
Indirect M 46.0 45.7 22.5 17.6
Immunofluorescence SD 35.9 33.9 30.3 23.7

AL, A. israelii serotype 15 Aly, A. israelii serotypell 5 AV,, A. viscosus serotypell 5 ANy, A. naslundii serot-

ype I



Table 4. Comparison of Indirect Immunofluorescence and Culture study

Variables Mean SD T-value P-value
Al 0.348 0.339 3.834 < 0.0015**
AL 0.381 0.315 4.530 < 0.0003**
AV, 0.109 0.191 2.125 < 0.0266**
AN, 0.151 0.210 2.685 < 0.0093**

% Stastically significant(P<<0.01)
AL, A. israelii serotype 1 ALy, A. israelii serotypell ; AV,, A. viscosus serotypell 5 ANy, A. naslundii serot-
ype I

Table 5. Interrelationship of Actinomyces with Indirect Immunofluorescence method

Variables Mean SD T-value P-value
Al,—AlL 0.003 0.326 0.036 < 04850
ALL—AV, 0.235 0.359 2045 < 0.0145*
AL—AN, 0.284 0.362 2.947 < 0.0056*
AL—AV, 0.233 0442 1.966 < 0.0350*
AL—AN, 0.281 0.405 2.599 < 0.0110*
AV,—AN, 0.049 0.210 0.872 < 0.1996

% Stastically significant(P<0.05)
Aly, A. israelii serotype 1+ Al,, A. israelii serotypell 3 AV,, A. viscosus serotypell 3 ANy, A. naslundii serot-
ype I

Table 6. Interrelationship of Actinomyces with Culture method

Variables Mean SD T-value P-value
AL—AL 0.006 0.225 0.107 < 04586
AL—AV., 0.037 0.194 0.714 < 0.2437
AlLL— AN, 0.091 0.180 1.899 < 0.0406*
AL—AV, 0.030 0.124 0.919 < 0.1873
AL—AN, 0.084 0.215 1476 < 0.0819
AV,— AN, 0.054 0.178 1.132 < 0.0138*

* Stastically significant(P<0.05)
AL, A. israelii serotype 1: AL, A. israelii serotypell ; AVs, A. viscosus serotypell ; ANy, A, naslundii serot-
ype I

serotype I & II Atojol= 23 Zolrt &
L™, A. viscosus serotypell &} A, naslundii
serotype I Atolo| = o] & o) 7} §1ATHAL
=AL>AV,ZAND. ¥jd] &3 RAojMe &
T3t Fog Aol7l AAHE 6).

2} @33 Cross-reaction test (1:320)
& @ Z23(E 7) A. israelii serotype I 3} A.
israelii serotype II Alololl FoF 5% oA
FAB|AE BRI, A. viscosus serotype 1T <}
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A. naslundii serotype I Alo]d|NE fo)4=3
5% FRBAE BYc). o] @A} wkge
A A8 8 HYFE2 A, 1 Fof
OA] @3t ¥k {58 #EAR Fd3 v)eksiA
A. israelii serotype I, 11 A}olo] mx} ¥kgo)
AN, A, viscosus serotypell, A. naslun-
dii serotype I Aol M x wjekdlt wa}l whg-S

LERH ATH(3ES).

A. israelii serotype I, II 9} A, viscosus se-



Table 7. Summary of stastical analysis for cross tabulation

Al Al, AV, AN,
Al 0.565 0.054 0.044
AL 0.565* 0.421 0.321
AV, 0.054 0421 0.720*
AN, 0.044 0.321 0.720*

% Stastically significant(P<{0.05)

Al A. israelii serotype 1 Al,, A. israelii serotypell 3 AV, A. viscosus serotypell ; AN,, A. naslundii

serotype I

Table 8. Cross reactivity between Actinomyces species after immunoadsorption

Al Al AV, AN,
Al * - -
Al + - -
AV, - - +
AN, - - +

Al A. israelii serotype 15 Aly, A. israelii serotypell 3 AV,, A. viscosus serotypell 3 ANy, A. naslundii serot-

ype I

Table 9. Relationship between symptoms and bacteria used in this study

pain swelling sinus tr foul odor percussion exudate
Al - —+* - - - +*
Al - -+ * - - - -
AV, - - - - - -
AN, - - - +* - -

# Stastically significant(P<<0.05)

Aly, A. israelii serotype 15 AL, A. israelii serotypell 5 AV, A. viscosus serotypell 3 ANy, A. naslundii serot-

ype I

T

rotypeIl, A. naslundii serotype I Alo]oll A=
A ¥-E JoT|A] &gttt

Z S8 AFde BAE ABEA F44
Z o] A3l ¢l A. israelii serotype I,
7k & Aol v gel AEHAUL, o
7} g A= A. naslundii serotype I
o], A&do] EAdle Bl A. israelii sero-
type I o] & ATl v3 ®we] HE HIUL
o, 7t & 43 B3 ATde dv8e
LAGR FUHE 9).
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AAsta o2 g 2leolele] interaction®] F
83 FeeN TN F2 A, israelii 7}
4ol M3 21 FEAA 98-S L UTH
9 =3 guiding organism© 2 black-pigmen-
ted bacteroides, Peptostreptococcus, Porphylo-
monas species S+ 7 polymicrobial infec-
tiong Yo}, Actinomyces= X459 initia-
tor 2t7] Boe X2 HAFES U #4%
o g8 A ot NG A F L Actinom-
yeesoll 23] G EHo Arl= A, obF
A, Sold Wyez swd FIEY, ¥
A, 2L F2 3283 A B8] Aol
3—4M A ol EA3H 53] FFAEA,
SlefpA| o) F2 TAYFTR,

E Ao A2 Ha7 e RS
Actinomyces EAE 71 g 93 ARG
2 AgEFEe] g7 RolA A3 Tt
e AL gk, 3G Actinom-
yees & W%kl 8 A& AL oL
Aol dHA gew 53], ey, A
A AEe A3 oPI Aty 4w EF
and A. israelii & AT TR a3
AgQoe B33 AA7R ATd wFd
ol o) HA HEHA EIG.

JAAPNM ATE AFHoz 7] A3
e 74 zdsdA Be ulgEEe] 3
833 & AZE AT FEF A|Te] 8 7HY
BA7F gAY FHLe Afde e ATeE
L HAY AEHA] Rie 4= B

o] gaRE2 vl 3] Actinomyces &
AzseE 478 B Xo9 ZEdA=
wl A7V A2 Actinomyces 7¢ vi¥dl 93 HE
HE 39e 438 3 Aoz 40 Ri-
chtmeir ¢} Johns” & 25% oA (+) culture
£ B2 Brown” 5 67 case 3¢l 16 sam-
pledl Al #&38l9 3, Wittgow ¢} Sabiston” <]
AT ME 0.03%, Sabiston?2 0.05%, Ha-
pponen ¥ Viander® & 20%, Kantz $} Henny
® £ 91%, Zabistoski® ¥ 4.3%, Oguntebi®”
£ 30%, Yoshida® 5& 19%, Weir 3 Buck™
L 20% BT ActinomycesE WlUo2 AS
stchal Baghal glot.
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£ AFdAMe T3 933y 9% 3
$-oll  Actinomyces?7t 62.5%BE HEHAJ
H|3] wjge] % AL 25% & VeI
PESAE & FFAe] A Y ATE
AR 2pdrFo] e B A. israelii 71 1.8
%, AFo] Qe B9 2.0% 71 & =AU
%, percussion®] = X Ao A A, is-
raelii 7} 0.56%, percussion®} exudate’} &
sl Aol 7.54% ] A. israelii 7t TR
HAomW, Fdo] gl 2T HWHo] =
9ol T2 A. isvaelii, A. viscosus, A. naslu-
ndii 5°) HAEETL BiEnl o,

£ dFdME T4 T3 dv e
A. israelii serotype I, II 7} ©-& A|#ol w3
Bol AZEHAUL, 47l EAste Bde
A. naslundii serotype I, &) U= A%
A= A. israelii serotype I ©] ©-& AlFdl) B3]
el A& HeH (p<0.05), g g& F
23 R AFEHe] AR AR Fsith

A& AT A 22 uAE FANE L
n g A7y AR 298 AN Jd
FA BF gFFolty, HH WaEIEe
g4 A ukg-E o] &3t HWAFE A&
welogx AF HEd Aol #A ZEyn
53% 71771 99 g3 Alg EAY fFE
dEiFe UAERS Folzrt vyl uls
W Ee FAPo] ik, EF, ATo] o=
HEo] Hi ATy BRgeE BE3LEE false-
positive reaction & &AL WY 3 B2
dagio]l THUWLES QT AFFez
AME-EI itk 7Hd WE¥gEe 2w
Aol A Porphylomonas gingivalis, Porphylomo-
nas endodontalis & A&Es=dx g Ak
|5 glor AF FYM= dA o] Ak
|53 Je Yol AGEHH WEes
& A& Nt A. israelii 9 T-E Ac-
tinomyces species Atele] FFFY ATFE 7]
22 o]§o] Fdh.

Gerenscer 9} Slack®™ & Actinomyces A+o]9
333 & A JARAI EA4 s
3 4% BAE FEE) e 0 5
ol3 FYUAFL AMEElY 1H WHIdgPPe



A& soF $ittn Rudtn g9lew, Filery®
= A. viscosus & A. naslundii = 2|33
E2do] #AFSIIL antigenic cross reactions
Holx glev, EAleldle Feolst I &
ABL EAPe] EAlE ¥ATHY Aole
A F B P 3 @4 Aok Bk vl gich

Actinomyces®] ¥4 FF neutral cell wall
carbohydrate$} charged Ag € £33} polype-
ptide® FA =] 3121, cell wall carbohyd-
rates F7+e] Fo|¥ ¥k&-3} cross reaction®ll
o gL 3 Yt A. israelii serotype I
9] cell wallll& lysine, ornithine, glucosa-
mine, galactose 7t EAI38}3L, A. israelii serot-
ype 1I ol galactosamine, rhamnose’} &
ZH?_]'B}SB),

Happonen®<& A& 799l A9 Actinomy-
ces EAE immunocytochemical methodE A}
B3A HEd AFNM Actinomycess E
ACY ZEAA 4P Fo¢ 98€e sln
Ao, 15 A. israelii?} 7V causativedtL
A. naslundii®}+ A. viscosus = X2 cross reac-
tiong EH2 (1:100) antibody dilutiong
o AlA (1:200) 74 Bgggdos B33
A3} cross reaction = YoUbR] ¥gttka B
3Tt

Johnson™*& A. viscosus serotype II ¢}
A. naslundii serotype II, Il & 233 H#
Atsted A. nasiundii serotype I -2 A. naslun-
dit genotype I &2 A. viscosus serotype II,
A. naslundyi serotype II, Il € A. naslundii
genotype I 2 FE&Fof vty Bustgn
phenotype &2 A. wviscosus &+ A. naslundii
E TEE & glor 27 ¥ Aoz
7ol 7hEdht o B I Easita
sk

Putnins®™ %2 agglutination ¥ Immunoblo-
tting 2. & Actinomyces 2] antigenic relatedness
& B&F 43}, A. viscosus serotypell & A.
naslundii serotypell = 39% A= FAMES
HHom, A, howelii 9+ A. denticolas 39—72
% REIV A. naslundii % A. viscosus 9+
Abslckn B3l st

=

o
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B A7 cross reaction test(1: 320)&
A1 gt A} A. israelii serotype 1 3+ A. israelii
serotype II ArololM e FoFE 5% 4 4
BRAE BRI, A. viscosus serotype II <+
A. naslundii serotype I AlololM%E Fo5F
5% A FABAE JEARCH, A, israeli
serotype I, II ¢+ A. viscosus serotype II, A.
naslundii serotype 1 Apolo e mjukgo]
YERR] ek

ol el AFATE Actinomyces & A&
HHa oA Ehse $2% AT
olH, 53] A. israelii 7} 717 causative 3}tHE

& AT =3 7 AP

LA WES-] Boldo g welde] A&
w231, 583 7177 dagln A

A F5FE dEiFeE Ugee Solxert
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EXPLANATIONS of FIGURES

Figure 1.: Relationship between pain and Actinomyces species.

Figure 2.: Relationship between local swelling and Actinomyces species.

Figure 3. Relationship between sinus tr. and Actinomyces species.

Figure 4.: Relationship between foul odor and Actinomyces species.

Figure 5. Relationship between percussion to tenderness and Actinomyces species.
Figure 6. Relationship between exudate and Actinomyces species.

Figure 7.:A. israelii serotype 1 (ATCC 12102) with Indirect Immunofluorescence
Figure 8.:A. israelii serotype II (ATCC 29322) with Indirect Immunofluorescence
Figure 9.:A. viscosus serotype II (ATCC 19246) with Indirect Immunofluorescence

Figure 10.: A. naslundii serotype I (ATCC 12104) with Indirect Immunofluorescence

133



= & At

lin
7 B3Y
BN

.5

3

All Al AV2 AN1
Figure 1
inus tr
/1
A Y
y BN
/|
/1
/1
/]
/ 3
Vg

AV2

AN1

Figure 3.

nderness
2.7
1.6

ay
anN

Al

AV2 AN}

Figure 5.

134

AV2 AN1

Figure 2.

Odor

AV2

Figure 4.

Exudate

ay
BN




Figure 8.

Figure 9. Figure 10.

135





