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— ABSTRACT

LEVELS OF TNF-e,-8, IL-18, TGF-#1 AND THEIR RELATIONSHIP WITH THE PRESENCE OF
SPECIFIC BLACK PIGMENTED BACTERIA IN PERIAPICAL AND PULPAL DISEASES

Ho-Young Byun, D.D.S., M.S.D., Sung-Sam Lim, D.D.S., M.S.D., Ph.D.,
Dong-Sung Park, D.D.S., M.S.D., Ph.D*.
Department of Conservarive Dentistry, Gollage of Dentistry, Seoul National University
*Institute of Oral Health Science SamSung Medical Center

Bacterial infection of the pulp results in the development of a periapical lesion with the concomitant
resorption of periapical bone. The cytokines are believed to play an important role in this matter. The pur-
pose of this study was to find the relationship among the presence of black pigmented bacteria, the levels of
cytokines(TNF-a, -f, IL-1B, and TGF-A1), and the amount of bone resorption in periapical and pulpal dis~
eases. For the purpose, the patients were grouped into chronic apical pathosis, acute apical pathosis, acute
pulpitis, and a healthy control group. Root canal samples were taken from periapical tissue exudates dur-
ing routine endodontic treatment, and the venous blood was taken from each patients. The samples were
processed to measure local and systemic levels of the cytokines using enzyme linked immunosorbent
assay(ELISA). Bacterial content of Porphyromonas endodontalis, Porphyromonas gingivalis, and Prevotella
nigrescens were measured by indirect immunofluorescence method and the size of the periapical lesions
were measured from the radiographs.

The following results were obtained:

1. The levels of bone resorptive cytokines(TNF-¢, TNF-8, IL-18) in exudates from acute and chronic apical
pathoses were significantly higher than those from acute pulpitis and the normal pulps(p{0.05).

2. IL-18 were the highest among the bone resorptive cytokines in apical pathoses. However, no statistical
difference between acute and chronic lesions were found(p)0.05).

3. The levels of TGF-A1 in exudates from acute pulpitis and chronic apical pathoses were significantly high-
er than those from acute apical pathoses and the normal pulps(p<0.05). However, there were no signifi-
cant correlations among the levels of bone resorptive cytokines.

4, The levels of TNF-8 in serum were significantly higher than those from the exudates while serum TGF-8
1 concentrations were significantly lower(p<0.05).

5. Exudates from the canals in which the P. nigrescens were detected showed significantly higher levels of

_ IL-18 than those from the canals without the microorganism(p{0.05).

6. There were no significant correlations among the levels of the cytokines, the amount of bone destruction,

and the presence of acute and chronic symptoms(p»0.05).

Key Words : TNF-¢,-8, IL-18, TGF-f1, ELISA, Indirect Immunofluorescence
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1434 dojdtt, FFTE 22| o3 Yot
A FHolA AAEME #EF JAdE A2
Fo| 7ZRe WY qHH A g3 oA FH E
|AEo] o]50] AR T2 EHoE 5F
€ FAAYa €A gl o] & Fe lipopolysac-
charide(LPS)&9| ATt XS Aol o3t J74Q &§F
F B A o3 FXH e &5 F8 8352 Tumor
Necrosis Factor(TNF), Interleukin 1(IL-1) 59
cytokine¥} prostaglandin, bradykininge] At} ol&
% cytokine o2l A2jgz, Wy AA oA Axe
A EAbole] 9t Adsle B4 8AhE0lH 53] A2
AT Bolo] FHE TS 2EAY viAshe Aoz
FZ5 3 e}k TNFe [L-1& Gd8A 2y A 22 E
FelEo] ke By dF @S oplste EEE ¢
A gloH Ed] AFATE G435} A7 2 2ZAE 9
3 YL AAlGke F2 AR Rada oo, 25
& 7181 osteoclast activating factor(OAF) S A A
3 A7} [L-189% 5 A2 B8R TNFE in vitro
oM EFFE o|slH ol F EFo| EAY v F9 1
44 FAo] A= FFAgo| A" A Urke-
10). 2344 F7148 M A A8 WS4 (endo-
toxin) & AUle] F£Y3PA TNF, IL-15<] FFo] A3t
A0 FRAEUTL Fie gt gAM s} B3]
He A= gEA b QinP. v AU oM 9] 45z
Aole AR, Bggudr T, B AlE50| F2 e}
U AZewe) oo 2Ads 49Ee cytokineo] EA)
& Ao qAd ™ g9 TGF-A1L thekdt A2 59
AR 232 248 T AP F2 9L =
AR FZEstn JTP® TGF-A1LS Il o8 2433}
® TAEY LPSH 93l &43l¥ mononuclear phago-
cytesToA FEIEY 2F4E M7 328Q 4
$RZ2E, 1,25-dihydroxycholecalciferol, 1L-1%°]
TGF-82] #2]1& ZA3}1 calcitonindl] 93+ FEFF A
7} TGF8 85& #AaA7)e A& deiA g, A
A EFFE FSATY &5 HaET op gt
ZAE ¢ Wl #AF] la TGF-A1S F3A £
Aol gaks nXEe Aor BaHa ok dEA R

C

ol

- om oml e o X
il oy

=

,

il
S
A

715l WA Besle 2EMEE TRl ¥HgE
Euk ofu et TGF-A1S §A8HH, T e SA &7
25 e TGF-A19 24| gt} metA TGRF-A1& XA
T og sEA X 2ol A Sle ZA0E Holn
ZEA X o3 wdd A4S TG, T8 TGF-B
12 duol] gk Wl a-8-& veldo] TAIES #3h9}
cytotoxic T Yut9] &g, A2 SA3L5S Al
o o 2ol YA o) FHesle] gFoE d4d
cytokineol] T3k duke g3E Yo} HARRE-E At
e Aa 2 ey e Qo

o3k cytokine?l TF EEE doliE AL X+ 4 A
SN AFA 7 0] 7| #HE J&E vt
ol & & gle WS s Aotk B AN e o184
& 4 Sl WHe® di AE= Enzyme Linked
Immunosorbent Assay(ELISA)E o] $3l59Ed, 1 71% ¢

© 997 A 25 S-S AAHA viziA B8 fA
HARe A Wy Aloke g4l AAIZ 4 sltke Aol 7]
25 Fa1 9lon Bolg3) izt 943 A S 7R 2tk

XA FFFAM S FrIATY 8ol FaFe
de) 48 A ded 53] LPSE 2t Sl Alfe] 8 98
5 31, I X5 Ao 2= XS o)A Bl
o 54 @714 0% £ Al #aEolok X 2d R 2%
F7F doldrtar @tf? . o] F FA| Black-pigmented
Bacteroides(BPB)Z £FHAY Aldse] <A
Fo WlTo R g A it} o] AldEL2 4, % TF
3 Fo] Jlar YA R ol 83t 3t
AP 2 AdS AdF B U A7 S fle
2| EAlke ATEY 23 e 98 F40] e 23
o sk Adse] 232 A94S 9233 BPR/} Hi=.
Al 23tE]o] glof X2 A AFE o) Mol ¥
FH o2 EAg o} drta QPP 13 A FEA
THE QHAA A AALE G2 A3 ATte] AE Y
7178 Aol 43 Flel] Ao Alde] eS8 &
A @714 Aol AFA8tH 53] Bacteroides®) 71 FE
ZZvhe B3t glo] 8@ A 2edse] Wddoz oA
A3 glom wEhA A&AQ] Yd57de] Sl A2 Ak
BFolEATel g 7teAe] U 29 AT wWid 4
TE2 ke BPBEo| 98 thE A 22t 543 &
48 @) Ru3la it} Porphyromonas gingivalise %
94 X543} #AAH o] QL Prevotella intermedias X|-&
d, AF9, A2929H A TSN dAHH
Porphyromonas endodontalise A1<949% %l 24
g BA7L Qltka BaE 3 Qo # o)g FE9 4L
o8] 5890 vwEsd 1% wilE Fa5ygol 7H
%93 22|t} P, gingivalis’t BPBE FolA 7V ©id



Falj53o] M U2 2 P, endodontalis A2 Bl 1
P. gingivalis$} P. endodontalise S-3°] 73l 374 g%l
A F2 445U P, intermedia® /80| $AY gl 28
Well X T3 A ia ghopess? o2 qge) npdziA]
2 P. gingivalis®] WEAe FF5 B8589 peripheral
monocytes©lA €] IL-1 A Ex13ctar P g F
2 P. intermedia®lA] ©+& DNA +Z& 714 o|% #
% P. nigrescens& £-&13=t] A&3I=Hl P. intermedia
¢} P. nigrescens?} 7ol B4l EA131 P. intermedia
E X537} 4738 A3 opgoiM e AR g 25 o]
A FE o] F718e Ao B X F4 83} A
o] Q13 P. nigrescenst 178t X522l A, a2]1 FAE
oA P. intermediaBt} 39] o] AZHUTH= B} )
T;}_34"37) .

3718 A& Eshe A% aPPdL e o]$ vl
Fol] ofef o] BaL 11 I FollA Ataol mFw]o] Aol &
o} W% A7} th2A et 4 Qo V)eA o E wi ¢ 9
83t} B A7 H G, o] Hol Fasitt, B A
AMESE A 3 G A iG] Bojyoz Bl
o] A& Fostn wan, AT 24 58 Jehlie 117
E9} o} v b Hls] wl-¢ =& o] Sl EHE £
g Zopfjer] Ml R} o Wzl 53] X2tk A
o FFE AEsted 8ttt s,

mEp £ Aol e 2 o4 Al e A= )
i FEFF #oshe Ao gelzl TNF-«, TNF-, IL-1
B9} anti-cytokine -] $i= TGF-A1< A2 A&dy)
o] ELISAZ A}, 2 55 vl wdba S3le] 2 %]
o 9 Fuae) 38 Wl o R U4 P. gingivalis,
P. endodontalis, P. nigrescens® &4 %2 7HH9d
oz A} cytokined] 5 54 dFele] 494
9 Zofy el Aadd 58 Ay 1 A9E Badhe vt
Ji=3
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AEN Y AANESF BEF R AR ool g
18~45M A 9] 84 F 742} SR e, SRS
W, FAFHR v SAeA 2ol A&t 4
do A 5T Y& Y oz Askn BAE A 8A] A
F9] =Fo] 5] TAAEE 8k AolE Hlu e
2 At AR = A A7} EelE 3 A}
g 2l2de] £88 FaE vehl e 455 A4al
e S A4Sl AU T SAsks 20714 A
oS WA THHH TR, BlRlol] A3 FPHHEE Holn

AzA Y FHoIU FE5E UeMIE 1749 XolE F4A
THdTe R TR AedtM s hidArt &
AN WA WHgata W7 x| EE A AL g o}
Hrp v Ao whg-sl Ao ARE-S 343l 13719
A|o}e FAXTHTLE TR oA HluTeR 129 3
g A obE AEEIgiTt, o 171€ Aleloll FAYAIE B85 73
ol e #Ae} 2 F39] Z0]7} dmm °] HE Ao}, &
o] gl o E 0HEAY o)l ZF X5 E WSk ol
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1. A8 #F 7ol v

& Ao A8 Mt Porphyromonas endodontal-
is(ATCC 35406), Porphyromonas gingivalis serotype
a(381), Prevotella nigrescens(ATCC 33563) & T2 5%
71E 89, bug/ml® hemin¥} 0.54g/ml vitamin Ki¢] ¥3t
¥ iRl HEst] 37C §714 Al il 5~T7
Azt wjgste] e Beld F S At o8 /e
o 2 Sug/ml hemin¥ vitamin Ki°] 3712 Brain Heart
Infusion(BHI) broth(Difco, Michigan, U.S.A.)dl| H%3
1 37°¢e) F71d 2AstelA vt 5 16,000xg,
4coA 1583t AAEesto] AHE-E o] 74A] -20TelA B
3t

2. 71E EEHe| Mt

P. endodontalis 3 P. gingivalis®] &83- £ mAoA
Hfeta gle B80S AMSPI 2 3I%1AL P. nigrescens
o gk FEAT ohA] AT, -5 PBS(pHT7.3)2 Al
#3}31 0.5% formalin £o]l 16~244|7F Hol ngAIZ1 %
THA] PBSE Al st @5l digt A8 471930, ¢
€ 10mg/ml(wet weight)¥|=% PBSZ 3|4tz AF
2.5~3.5kg 1] Al wig]e] 71E Aol 75 84S 0.3ml
FE 0.3m% 442 §92 S7MA1719 & wkg] 7 1095
(0.3ml, 0.3ml], 0.6ml, 0.6ml, 0.9ml, 0.9ml, 1.2ml,
1.2ml, 1.5ml, 1.5ml)FARE o, YU Fol 3U7E A&
202 1.5mlY booster FAIBIGITE 24 FAA7E 53
7] 18] 7FE9] central ear arteryold & 2335}
ELISAE AAsll L, 23 dAG7Pt v 7tEE S
Fe] A S QA AFGAFH R HAE A3} IAE
g3ttt 42 AL -70C deep freezerdll A A3t o
7HA) 5Bt

3. & gzl A4y
1) ELISA
ELISAES dAlel7] fete] 7+ #38 dalis] &%

W



0.02% NaNs7} £°] 3l 0.1M NaHCOs buffer$-% (pH
9.6)&% A8l 580nme TE7E FA FAH 29 F
BE(0.D.) 0.3 % § ol 47 Y3]4- flat bottom poly-
styrene microtiter platesell F-2AFth. &4 F-&E 9t
o plate wellell I (FF) 20044 & EJ—E’_ o CO2 in-
cubator| A 37CZE 2412 #3} Azl & 2% (wt/vol)
bovine serum albumin®] ¢} 3¢ coating buffer €
9 1004EH718 4C WAz AHEE W 747 Baeid]
t}. A3 Ao plate?] 7 well® washing buffer (PBS+
Tween 20)84 22 33 MojWl ¥ antibody dilution
buffer(PBS+0.05% Tween 20+0.5% BSA+0.02%
NaN3)3°“._§ 1/100, 1/200, 1/400, 1/800, 1/16OOEL]
M3 7FES 83 A 20048 7 Welloﬂ d1 37¢

CO2 incubatorel A 2417t Fot #3} HkeAZAT. aF
plate® Zt well& A1 conjugate dilution buffer
(PBS+0.05% Tween 20+0.5% BSA+0.02% NaNs)
2 A% 3|49 Alkaline phosphatase-conjugated goat
anti-rabbit IgGE 2 welloll 20044 Yol 37C2 COz in-
cubatoroll4l 1A17+&#812)71 % t}A] washing buffer2 33
A#3t 2 substrate buffer&< 431471 p-nitrophenyl
phosphate(type 104:Sigma chemical Co.)& 20044
well&oll ol 37T incubatoroll A 1417t E¢F wkg-A12] &
of & WHg& HAAIF)7] Y3l 5049 IN NaOHE 7}
it

o|gA ¥hg-& FAAZ F 7} welle] WS AH3I
1 ELISA Reader(Titertek Multiskan® Plus MK II:Flow
Laboratories AG, Switzerland) 2 405nmell* €] optical
densityE F4 3t A FAA R 7} HF00] vk i
£ 3’&%}5}5’15}.

) BB

7}@1 AP S AN Y3l 4 5E 0.5% formalin
©2 1331 PBS A3 spectrophotometer (Bausch &
Lomb spectronic 21 U.V.D.)& o|43t 650nmel 0.15
FEEE BFAA FMeAnt. AT 7 FF §9E 20
MR Z17] T B o] "ol & 7] FlA HEAIA
FAe)Z ugsta 20 Eastict. 38 £9& PBS

o 4% bovine serum albuming ¥-& 440 2 checker-

board G712 oJa) wjS 848l AbgEIT) 24 T
Floll A FBAE 2014 ol F 30 F3t S
A Hkg-AlA PBSE A3 3laL Fluorescein 1sothlocyanatei
conjugate® goat anti-rabbit IgG(Melog Lab., I
Springfleld, Va., U.S.A)E 47+ 1:50, 1:100 &= 51@1%}
o} 2044 TA-F ol Bojrea] 3083t ¥ESAIZ] 3 THA] Al
#38}31 90% glycerolZ 15k P sloll A w3}
1 7t FF9 FEA T wAks f75 g1l

4. qu. AI-%OH al § gou ;';|.|5<|

A4 2AXE B Fo) 2B ZHE 4SS A6
t}, A& X|o}2 rubber damo-E W53t 3 BHE 30% H:Oe
2 93 o} 2 L 5% iodine tincture® A53I9c} 1
3 2B PAL AN ST WAL ARAel 23R |
~2mm#AA 2HAYAFE AFeTh. ASEHE A
£ ZHts IS U2 7Y A A& AHE] Ao 8

TAEHE paper pointE 2Tl Yol AEH-& Hof YA

2 H2 0.9mle] PBS7F A e 25 1.8ml plastic tube
o Yoit}. Al&3M thE paper pointE vHY 71 A& o]
Yoz &g uj 714 2L 33 & whEsI )

FRAAGH Roh} A Aololl X = 2 APAE At
2 EEE P 5 Qo9 e oz 2HAE 31
t}, o]&A 3t sampleE-2 AFW 74| 4CoAA ¥ B
arh,

TR Bhajel AR Shale] A ulo|A T
YIS A33ln gl Eeleld 9 FEAE AHE v 7]
-20°ColA ¥ BE3iNtt,

5. A2t Aol 37
B9 AR ALl
W #9192, A2 2ol %78%}%15}.

6. 7+ MY FEH

ZHolM AH 3 paper point7t S0 E UiEE9
(phosphate-buffered saline, PBS:pH7.2)o14 2044
HEA ol Wojdl F F7] oA ARAA @A E R 14
gta -20CcolA EEsiginh, AArE8del] 4% bovine
serum albuming ¥-& $A0 2 g A EYE checker-
board H71EH WO R 1:802.2 3|4 so] AME-s} ),

Bl AAM 2 sample ol X 2 AT & B

S 20u¥ "ol & 308 F<t 37T moisture chamber
oA ¥he-AlA PBSE A4 3}3L Fluorescein isothiocyanate
Z conjugate® goat anti-rabbit IgG(Melog Lab., Inc.,
Springfield, Va., U.S.A.)& 47t 1:50 &2 843 20u
P i frelo Gojrd] 3083 ¥HSAIZ F thA] AlEstn
90% glycerolZ 11431] ¥33n]73 (Olympus fluorescence
Microscope BH2-RFL:Olympus Optical Co., Ltd.,
Tokyo, Japan)3tallX #2815 ™ Exciter filter= UG—l
Dichronic mirrors 1435, light source= HB0O200
E°] et

FA M) o3t WY TFE T 22 718 g3 0%

51 4+ T UrolA 3+, 4+ 8 Fdwke o2 ARt

0 : no fluorescence

1+ : bare fluorescence with single cells not distin-

guishable



2+ : faint fluorescence with single cells-visible, no de-
finition of cell shape

3+ ' moderate fluorescence with good cell envelope de-
finition and a dark cell center

4+ : brilliant fluorescence with good cell envelope de-
finition and a dark cell center

7. ELISA

#53 A2dS 212 human TNF-e, TNF-8, IL-18, TGF-
A1 ELISA kit(R & D Co. Minn. U.S.A)E ©]&3l £4
e 4949 H3-& AA Feact. WA standard®t E
£-2 20044 microtiter plate®] 2 wellel &1 adhesive
stripo.2 §o] Aol 2217 B9k R ZE 287 F plate
& $A € bufferg o831 43] AH3IHT). Tho 2 7 oy~
tokined] ?& conjugate® 20044 wellol H7lsle] A&
ol 117 <t F3XA 33 AFeitt. 18F 4249 well
o 71A49-g 20044 Wol 2082t WA B} Hke-& A
AAX717) 948l stop solution IN NaOHES 5044 37151
30% Wl ELISA Reader Colorimeter$l Titertek
MultiskanR Plus MK II{Flow Laboratories AG,
Switzerland) 2 plate well®] F3HoA dE 71X =2
HESH 450nmel|A9] optical densityE 23 s1iTh.

8. EAIXz]

SPSS(ver.7.5) EA1% program$& AF&-31] Wilcoxon Test
2 7 U9 cytokinetd] 42 ¥l wdt Mann-Whitney
Test2 7+ w2k Apo], @] ¥ 7} cytokined] FF& 7
4% p=0.05 3lollA E4431%]2H Spearman’ s thog ©]
£3}9] cytokine, B¥9] 7], dFo}e] FABAE 2AVS
Aok,

Table 1. Local concentrations of cytokines(Mean concentrationi*SD, pg/ml)‘

Il & 2ot

7t g M S4E 242k cytokine 52 Table 1, 2
4 Fig. 1, 29 2stor tlz2FEc} A, G4 X 2duhd
FAAGFE T BFlA TNF-«, TNF-8, IL-189 F¢]
FAAGA Eston AT fTo A X FATETE GA|
TR EE AolE YERATHpC0.05). TNF-ag}
TNF-p2] £32 WdA2dg iz 7 g5ka 594
T HRE, FAATEE ol o A I HH LT}
FR T AT = frodse Aot fiieh. IL-18¢]
T GA TR T, FAXTHER, FARTE ]
A FAT X ZEEAE s FAUE Akl 7} 9l
ot At frofd v AolE VERIATH(p<0.05).
TGF-A1& FAAFE AN 7F 23k wHgx T,
FAA AT eolgled FARFATH YA TG

o

H o
WETE FYA U L BANFTEG FAAW =
& 57 S UhAITHp(0.05).

W 2 TR SRR E TOR-A12) $2] fro)

AA 7V wsker IL-16, TNF8, TNF«2] 2 2 ve}
%3 FAXFETIME TGF-A1, TNF-B, 1L-18, TNF-«
22 Uit v 9 FARSHEE A = TNF-e9}
IL-18 Alelel] o8 3le 2ol 7k ek ok (p(0.05) 4t
A EABA &%k3 TGF-A13} L5 cytokine?ol = A
FAAE HAA] E31T). FE5 cytokineF TNF-P A
A FELE T FEEG FYUA & Al & Yo
™M (p(0.05) TGF-F1& 2318 FQUA & FFE= UE}
Wh(p<0.05).

zt A9 FFe] AN EE Table 3% Fig. 33 22
] YRR o] 2070 X|ololl A P. gingivalis$t P. ni-
grescens’} L3 1374 RAEU L P, endodontal-

Group TNF-& CTNF-B- e SILAIR

I(n=12) 0.38+ 0.44 1.85+ 1.54 1.32+ 1.53 116.58+ 75.98
II(n=20) 22.18421.94 26.81+ 9.35 61.32+75.96 231.15+151.01
I(n=17) 18.97+13.67 24.66+10.10 52.26+75.02 126.28+ 76.84
IV(n=13) 9.78+ 6.62 12.92+ 5.97 11.20+ 8.67 233.74+150.87

*SD(Standard deviation)
n=number of samples

Group I : Normal pulp

Group IIT : Acute apical pathosis

Table 2. Concentrations of cytokines in serum(Mean concentration=SD, pg/ml)

Group II : Chronic apical pathosis
Group IV : Acute pulpitis

Group ~ TNF-a TNF-8 o CILAIR CSTGRRL
I1(n=20) 9.93+5.15 96.87+37.65 25.38+ 7.42 91.78+44.69
IV(n=13) 11.77+5.73 88.46+37.18 26.17+10.15 117.45+61.14
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Fig. 1. Group comparison of local cytokine levels

Fig. 2. Group comparison of serum cytokine levels

Table 3. Occurrence of three black pigmented bacteria in each group

* . Group P. endodontalis P. gingivalis P.-nigrescens
I (n=12) 0 (0.0%) 1 (8.3%) 0(0.0%)

II (n=20) 6(30.0%) 13(65.0%) 13(65.0%)
I (n=17) 9(52.9%) 11(64.7%) 12(70.5%)
IV (n=13) 0 (0.0%) 3(23.0%) 1(7.6%)

n=number of samples

'Bactériai detéctio

= Gmup L G“rbgr»)illV Group I ~ Group V-

13 P. endodontalis(-) | -
O P endodontalis(+)
300,00 [{® P. gingvalis(-)

W P. gingivalis(+)

W P _nigrescens(-}

8 P nigrescens({+)

TNE-a = TNF-b  IL-1b  TGF-81

Fig. 3. Occurrence of black pigmented bacteria in
each group

is7} 6719] Aot A WA o1 20719 AofF 187]A
2 Q7R o|Ae F57t Ut SR 2 oA
= 17709] X|ok5 P. nigrescens®t P. gingivalis7t 22} 12,
1171¢] Aol YERtL P, endodontalise 9712) X)o}d)
A EEEALH 1T7] BE RololA i A o9 &
Z7F vehgdl. FAXsg TN E 13719 Xok3 P, gin-
givalis7} 3719} A|olol| X P. nigrescens?} 270€] X o}l A
W AYA L P. endodontalise WEMA &340},

7} 7o) &d %59} cytokine®] B Table 4 - 6, Fig.
4 - 63 23 23R 57 ehvks 719 cytokine T

Fig. 4. Comparison of local cytokine levels in éhronic
apical pathoses in relation to black pigmented
bacteria

o] #F7} AW A-Hot At AU &G FFo2
3& Y103 P. nigrescens® EA| §-5-l W} [L-189)
oA gt Fo 4 3 Aol & YERITHpC0.05). whd 944
39 FF7ke] danl s Zdle 5, o, elukg 5o
FA4Z4E e W P. endodontalis?t © Bo] R4
oy FoAde Aole UL P. gingivalis®t P. ni-
grescens'® W3, F44330A A9 FLaA LAY

AT TlA o W] 2719} 7 cytokine®] F, T
Zo] vl ole] A o ZAMNE A 27 foE gt
3 ARAA7E AT

10, FiN

FiN



Table 4 Local cytokme Ievels of chronlc apical pathoses in relatlon to black p|gmented bacterla(pg/ml

~ TNF-« . _TNF8- AR
P endodontalis 24.431£25.91 25.93+ 9.05 49.73i 73.06 24881t 144 31
22.45+20.89 25.96+ 9.66 59.55473.61 229.14+ 144 31
P. gingivalis - 21.08+13.06 27.80+£10.40 53.43+72.85 289.05+202.78
' + 22.78%26.00 26.27+ 9.13 70.25+ 89.91 199.97+111.97
P. nigrescens - 9.14t 6.61 25.16+ 6.69 17.35+£ 31.88 200.00+127.64
+ 29.20124.24 27.69+10.71 81.92+ 82.83 247.92+164.59

Mean concentration =+ Standard deviation
+: bacteria detected, -: no detection

Table 5 Local cytoklne levels of acute aplcal pathoses in relatlon to black plgmented bactena(pg/ml

TNF2 - TNFP LB ,
b endodontalis 15.30% 8.95 22.40+ 8.66 353745382 107.50+ 38.94
92,24+ 16.68 26.67+11.35 56.75+ 95.69 142.96+ 99.07
P, gingivalis - 2091% 548 20.78% 8.93 38.45+ 53.85 98.89+ 3881
+  17.92+16.66 31.78+ 7.80 61.79+ 93.27 141.21+ 88.58
P nigrescens  ~ 1516% 779 22.77+10.79 28.81+44.21 138.00+ 125.27
: +  28.13+20.80 29.21+ 7.17 89.60+ 93.03 121.39+ 52.85

Mean concentration =+ Standard deviation
+: bacteria detected, —: no detection

Table 8. Serum cytokine levels of chronic apical pathoses i in relatlon to black p|gmented bacterla(pg/ml

TNF-¢ - TNF-$ - R TGES
P endodontalis 27.90£7.98 93.30i37.92 9 01=£3. 09 92 37+50 59
21.60£4.86 102.22+40.15 11.31£7.43 90.89+38.66
P. gingivalis - 22.3516.61 83.37+41.54 8.94+5.86 79.67+20.49
+ 26.90£7.65 103.37+36.02 10.43+5.02 97.83+52.89
P. nigrescens - 25.15£12.76 94.88+29.03 8.23£3.73 79.42%46.45
' 25.47+5.31 102.33+61.26 14.61+6.15 96.27+45.44

Mean concentration + Standard deviation
+: bacteria detected, - no detection
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Fig. 5. Comparison of local cytokine levels in acute
apical pathoses in relation to black pig-
mented bacteria

Flg 0. Companson of serum cytokme levels in
chronic apical pathoses in relation to black pig-
mented bacteria
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