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55 A7ekgeh o & 37T, 5% CO, 214
wieFr] ol A 12, 24, 4821t v FEtd o m, A Eu)
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b 4] & o Ao AF F 10X
reverse transcription buffer 2ul, 25mM MgCls
4, 10mM dNTP 2¢, RNAase inhibitor 0.54¢,
AMV reverse transcriptase 0.7uf, nuclease-
free water 084 & 718te] & 20u7} 5| A & o}
T EFE T 42TM 30870 §HEAA AR
cDNAS FA4AZ L, 9TAM 5823t 5T 5
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& At

PCREMG-EF S 74L& v sttt &,
cDNA 4ul(TNF-2 2 : -actin 1), upstream
primer 2uf ; TNF (acting 144), downstream
primer 2uf ; TNF (actin& 144), 25mM dNTP
248, 10 Xreaction B 248, 10mM Mgcls 142, Taq



polymerase 0.5uf(stock ; 5U, TaKaRa)& W&
¥ nuclease-free waterg & 20u7F A 7135
At} U382 Perkin-Elmer Cetus thermocycler
(Cetus Corp., Emeryville, Coleman, U.S.A)E&
o] st on, WhgRAL 94ColA 48 B¢
pre-denaturation® 3 94°CellM 30z T ©
A4k (denaturation), 55°CollA} 30% <t 2%
dH-2-(annealing), 18] 3 72°C A} 30% B¢t &
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DNA+ 10% agarose gelidelA 1X TAE
buffer2 90 voltal A A719 53 T TFAs 9 0
™, RT-PCRel ©]-&% o9~ TNF-o % §
~actin primer®} sequencest th&3} Fgkch

TNF- a

upper primer : 5'-CCT GTA GCC CAC GTC
GTA GC-3'

lower primer : 5'-TTG ACC TCA GCG CTG
AGT TG-3

£ —actin

upper primer @ 5'-GGC ACC ACA CCT TCT
ACA ATG AG-3

lower primer : 5'-TGT CCC TGT ATG CCT
CTG GTC GTA-3'
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Table 1. Cytotoxic activity of bacterial exiracts from F. nucleatum ATCC 25586 strain on the human
gingival fibroblasts

% viability*

Bacterial extract Concentr'a tion F. nucleatun
(ug dry weight/me)
ATCC 25586 strain
10 84.2:+20"
Outer membrane 50 794195
200 729+68"
10 92143
Outer membrane-vesicle 50 86.7+39"
200 780172
10 959141
Lipopolysaccharide 50 894135
200 . 842+39"

Outer membrane, outer membrane-vesicle and lipopolysaccharide were prepared from F. nucleatum ATCC 25586
strain. The human gingival fibroblasts were incubated with/without the extracts of F. nucleatum ATCC 23586 strain
at 37°C, CQy incubator for 12 hours. “Each value was expressed as the average percentagestandard deviation.
Significance was determined by Student’s t-test and is expressed as:”, p<0.05 ~, p<0.01.

Table 2. Cytotoxic activity of bacterial extracts from F. nucleatum ATCC 25686 strain on the human
osteosarcoma 941 cell line

‘ % viability*
. Concentration
Bacterial extract F. nucleatum

(pg dry weight/mf)
ATCC 25586 strain

10 R78+24

Outer membrane 50 815192
200 (NESY

10 97.7+55

Quter membrane -vesicle ' 50 93447

' 200 831479

10 1002464

Lipopolysaccharide 50 %H.3x738
200 82.0+53

QOuter membrane, outer membrane-vesicle and lipopolysaccharide were prepared from F. nucleaturn ATCC 25586
strain. The human ostensarcoma 941 cell line were incubated with/without the extracts of F. nucleatum ATCC 25586
strain at 37°C, CO: incubator for 12 hours. “Each value was expressed as the average percentage T standard deviation.
Significance was determined by Student’s t-test and is expressed as:”, p<0.05 ™, p<0.01.
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Fig. 1. Effects of bacterial extracts from F.
nucleatum ATCC 25586 strain on the
TNF-a«  production of the BALB/c
mouse splenocytes treated with 20U/ ul
of concanavalin A, The splenocytes
(1x10%ells/nl)  were cultured in
complete RPMI-10 medium with 10w/l
of bacterial extracts and maintained at
37°C for 12, 24, and 48 hours in 5%
COs incubator. The quantitative assay
of TNF-e production was performed
by the method of R & D system. The
amounts of TNF-« were mean=S.D,
by one experiment in triplicates.
Significance was  determined by
Student’s t-test and all values of
experimental groups were significant.
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Fig. 2. Effects of bacterial exiracts from F.
nucleatum ATCC 25586 straln on the
TNF-a  productlon of the BALB/c
mouse splenocytes treated with 20U/l
of concanavalin A. The splenocytes
(1x10%ells/a)  were oultured in
complete RPMI-10 medium with 50w/ nl
of bacterial extracts and maintalned at
37°C for 12. 24, and 48 hours in 5%
CQs incubator. The guantitative assay
of TNF-2 production was performed by
the method of R & D system. The
amounts of TNF-e were mean=S.D. by
one experiment in triplicates, Signi-
ficance was determined by Student’s
t-test and values of experimental
groups wers significant.
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Fig. 3. RT-PCR amplification of TNF-« mRNA
from mouse splenocytes after reaction
with bacterial extracts of F. nucleatum
25686 strain for 12 hours. C: control,
WC: bacterial whole cells, OM: outer
membrane, OMV. outer membrane
vesicle, LPS: lipopolysaccharide. 1 and 2
. bacterial extracts at the concentration
of 10 and 80 wg/nl. respectively.
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-ABSTRACT-

Effects of Extracts from Fusobacterium nucleatum
on the Growth of Human Gingival Fibroblasts
and HOS 941 Cells, and on the TNF-« Production of Mouse
Splenocytes

Hee-Myung Oh, D.D.S.. M.S.D.." Yo-Han Song, D.D.§.. M.8.D.. Ph.D. 23
Keum-Back Shin, D.D.S.. M.S.D., Ph.D"®

Department of Oral Medicine’, Department of Oral Microbiology’,
College of Dentistry and Institute of Oral Bioscience®, Chonbuk National University

F. nucleatum is a gram-negative obligate anaerobe which is the principal and most frequent cause of gingival
inflammation and is the predominant pathogen isolated in subsequent periodontal breakdown. It is also one of
the most numerous bacteria found in subgingival plaque samples from healthy sites ; its numbers are about
10-fold greater in plaque from periodontally diseased sites. The purpose of this study is to examine the effects
of outer membrane(OM), outer membrane vesicle(OMV), and lipopolysaccharide(LPS) from F. nucleatum A'TCC
26586 strain on the growth of human gingival fibroblasts and HOS 941 cells, and on the TNF-a production
/ TNF-a mRNA expression of mouse splenocytes. For the examination of cytotoxic effects, TNF-a
production and TNF~a mRNA expression, the MTT assay, the ELISA and the RT-PCR were performed,
respectively. All extracts of F. nucleatumn tested were cytotoxic to both of human gingival fibroblasts and HOS
941 cells, and the significant difference of cytotoxic activity among the extracts was not observed, In the effects
of these extracts on the TNF- ¢ production / TNF- @ mRNA expression of mouse splenocytes, all extracts
of F. nucleaturn tested also stimulated the TNF- e production / TNF- @ mRNA expression, but the effects of
the OM extracts on the TNF- @ production / TNF- @ mRNA expression were higher than those of the OMV
and the LPS extracts. The pattern of the TNF-a mRNA expression was similar to that of the TNF-a«
production. These results indicate that F. nucleatum seems to contribute to the pathogenesis of periodontal
diseases at least by its cytotoxicity, directly and its TNF-a production, indirectly.

Key Words : Fusobacterium nucleatum, human gingival fibroblast, HOS cell, TNF- «
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