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measurement and instrumental analysis, which utilizes gas
chromatagraphy and a portable sulfide monitor [16). The
former 15 simple; however, raining is reguired 1o minimize
inler- and intre-examiner variability. In contrast, a gas chro-
matography unit can readily idenify H,3, CH,SH and
CH35CH,: moreover, this apparatus can quantitatively deter-
mine V3T levels in breath [17.18]. However, this insleument
is unable 1o detect other volalile compounds, Additionally, it
miay be suitable for diagnosis of oral malodor with respect to
detection of bacteria or their cnzymes that con produce V3Cs
andl other Toul-smelling products in plague or in the tongue
coating obtained from individuals with eral maloder,

The N-Tenzoyl-DL-arginine-2-naphtylamide (BANA) Lest
detects an arginine hydrolase prodiced by proteolytic bacte-
ria; conscquently, this protocol provides additienal informa-
lion regarding bacterial Mora associated with malodos [12]
Furthermore, guantitative analysis related 1o denlification of
pathogens in clinical specimens may be important [or diag-
nosis and tremtment of eral maledor, Flowever, the mecha-
nism by which bacteria of the tongue conlribute to ol
malodor remaing unclear, Currently, o highly sensilive, spe-
cific meihod employing real-time PCR has been developed
Fowr detection and quantitation of five periodontal anaceobic
bucterio, £ pingivalis, T forsvehia, B inrenmedio, Prevoredla
nigrescers und T, denticola [19]. This method may provide
addifional inlormation on the hacterial flora associated with
malodor Tor digenosis, The purpose of this study was (o
determine the proportion of live periodontal pathogens on e
tlongue dorsum and 1o examine the associalion of these hac-
leria with oral malodor as assessed by orznoleptic and Y50
MG LECITen s,

b

. Materials and methods
2.1, Sulyject popsdalion

The study population consisted of 29 subjects (malc: nine,
fermale: 20, mean age: 43.2 years) prosenling 1o the Cral
Mabodor Clinie of Csaka University Diental Hospital com-
plaining of oral malodor and exhibiting odor-judge rat-
mgs 22.0 and Lolal ¥5Cs Z20025 ppm, and 10 subjects (male:
three, female: seven, mean age: 34.9 years) withowt maledor
cmployed by Osaka Unaversity Greadoate School of Dentistey
displaying edor-judze ratings <20 and total V3Cs <025
ppm, Tonzetich and Ng [20] have demenstrated that the
threshold of objectionability for CHLSH and Ha S is 0.05 and
(1135 ppen, respectively. Although the olfaclory threshold of
dimethyl sulfide is not clear, we congiderad the ollaciory
threshold levels of total VSC as 0.25 ppm. Each participant
compleled a medical and dental history and signed an in-
formed consent document, Subjects receiving antibiotic
treatments within the previeus 3 months or showing evidence
of systemic disease, which may influence aral malodor, were
excluded from this investigation,

2.2, Quaniitative analvsis with real-time PCR

For determination of numbers of five apaerobic bacleria
and total cells present in tongue debris specimens, real-lime
PCR was used with a LightCycler™ system {Roche Diag-
nostic, Mannheim, Germany)., Tongue debeis samples were
collected with slerile spatulas as thoroughly as passible,
followed by immediate suspension in sterile PBS. Specics-
specific probe and peimer sets were designed lrom the vari-
able repions of the 165 tRMA gene sequences [19], and o
universal probe and primer sct was wvsed [21]. Duplicalc
samples were routinely used Tor determination, and cach
PCE reaction was performed s described previously [19].
The cycling parameters in cach amplification reaction were
as Follows: Tar P piegivelis, T forsyehic, B nigrescens ond 1
denticodn, milial densturation at 95 °C [ee 1 man, 56 PCR
cycles mt 95 °C for 55, 37 *Clor 15 &, and 72 °C for 5 5, and
final cooling al 40 °C for § miw; for £ feternedia, initial
denateration at 95 °C for 1 min, 50 PCR cycles at 95 “C for
35, 36°C for 15, and 72 °C [or 8 &, and Gnal cooling o 40 °C
for & min; for the Universal scl, initinl depaturstion o1 95 °C
for 1 min, 50 PCE cycles 8t 95 °C for 5 5, 58 *C for 15 5, and
T2 °C Tor 20 5, and final copling at 40 *C for & min. The
specificity of PCR products woas conlirmed by g melting
curve, and the concentration of sample cDMNA was deter-
mingd by an identical PCE protocol with the LightCycler os
described previonsly [ 149].

2.3 Ol gery samypaling

Prior W the appointment for mualodor assessment, cach
subject was asked to refrain from eating, drinking and chew
ing Tor 4 hy, and Itom brushing and moeuth rinsing lor 12 h,
During the measurement procedure for organoleptic ossess-
ment, subjects were instrocted o remain guiet, o bold ther
breoth, and o maintain a closed mouth for o period of 3005 in
order to prevent dilution of mouth odor with lung and room
air. Subsequently, individuaals were asked w cxhale through
the mouth with moderate Torce inte o Teflon sampling bag
(Gl Seicnce Ine,, Tokyo, Tapan) for 2-3 s | 212], Thas proce-
ture was repeated three ar Fooer fones, As o result, approxi-
mately 11 al breath sample was obtained, For gas chrome-
tography measurements, subjecls were asked to remain guict
with closed mouth for 60 5, after which mouth air (1O ml) was
aspirated with o gas-light syringe (Mo Ine., Shizucko, Japan).

2.4 Measurernent with ges chiromatograph

WEC levels were analyzed with a Shimadew GC-14B pos
cheomatograph (Shimadze Lid,, Kyoto, Tapan) equipped
with a flame photomelric delector system [22], Samples were
injected into the gas chromatograph column at 70 °C, A glass
column, treated with phosphoric acid, was packed with 25%
[E-oovdipropionitrile on a 60-80 mesh Chiomosorh W AW-
DMCS-5T support system (Shimadeu Lul.), The concentra-
tion of each sulfur compound was determined wsing standard






