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Table 1, Means and standard deviation of VSC before and after treatment Total (=43, ppb)

Pre-treatment 1-Week Post-treatment

1-Month Post-treatment

2-Months Post-treatment

367.4196.0 124,0£16.2 116.0%+8.6 117.2£7.7
Table 2_ Verification of Significance
1-Week 1-Month 2-Months
Pre-treatment
Post-treatment Post-treatment Post-treatment

Pre-treatment

1-Month Post-treatment h
1-Month Post-treatment .
2-Months Post-treatment -

(** 1 p{0.05)
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Table 3, Means and standard deviation of VSC before and after treatment Flap op, Group (n=19, ppb)

Pre-treatment 1-Week Post-treatment

1-Month Post-treatment

2-Months Post-treatment

427.0198.3 130.7£19.8 118.5+10.4 117.4%8.6
Table 4, Verification of Significance
1-Week 1-Month 2-Months
Pre-treatment
Post-treatment Post-treatment Post-treatment

Pre-treatment

1-Month Post-treatment "
1-Month Post-treatment *
2-Months Post-treatment *

(** 1 p£0.05)

g B A (p(0.05) A
29 T Apololl= fro) A Al A
0 1(p)0.05) A 51E7} 2¢ & A}
olo & 2] 4 91% o] & Kol 2] @3kt (p)0.05)

A 2ds} Avpawe] ARt wE $Pd 9 shet
B w59 Mshe vt 2dth A= A= 320.3
£63.4(ppb) & Ho|d FX7} A7 1F Fo&=
118.6%10.3(ppb) 2 At or A7 19 F&
114.0%6.5(ppb) A& 2¢ $& 117.1£7.1(ppb) =

o & o 09]/\-101‘:. 7y _E]_oi
th(p€0.05) A& 15 F9} X8 1Y, 29 F Alo]d|
4 A& 2ol & HolA] ¢koH(p)0.05), X &1
9 S} X 52 F Abolo = o] 9l AfolE B
o]#] &gk} (p)0.05) (Table 5, 6)

Table 5. Means and standard deviation of VSC before and after treatment SGC Group (n=24, ppb)

Pre-treatment 1-Week Post-treatment

1-Month Post-treatment

2-Months Post-treatment

320.3+63.4 118.6+10.3 114.0£6.5 117.1+7.1
Table 6, Verification of Significance
1-Week 1-Month 2-Months
Pre-treatment
Post-treatment Post-treatment Post-treatment

Pre-treatment

1-Month Post-treatment o
1-Month Post-treatment h
2-Months Post-treatment o

(*:p(0.05)



Table 7 Verification of Significance

Tx.

Pre-treatment

1-Week

1-Month

2-Month

p value

Post-treatment

Post-treatment

Post-treatment

(ANOVA)

SGC

320.3£63.4

118.6£10.3

114.0£6.5

117.1£7.1

Flap op.

427.0£98.3

130.7£19.8

118,5+10.4

117.4£8.7

.000

p value
(Indefenfent t-Test)

.000(=)

.024(%)

108

.908

p value
(ANOVA)

.000

.000
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450
400
350
300
250
200
150
100

50

ppb

DSANEND RN

@ sGC

O All

B Flap Op.

Time

Figure 3, Comparison of VSC changes

Pre-Tx 1week

Az om Aate] BAE doprgitt A& A
B X8 15 Folliz £27ke] G4 iz Zol 7k 9

ot X7 1Y FHEE S

24 9k

S DER.E

453

1month
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(**:p(0.05)

st 2= 9J9ITh (Table 7) 18]aL £27} AJ7ke] &
V& 2go] gtk Ad7E o
(Table 7, Figure 2),



ol
=

\Y

Opt

ral J
=

[
it

T tFo AR v g A elelA
v 279 oele wizol A|3hE Aeo] WA %k
ov] TR TR ARESE Bl Bol Yolsith
T2 oje] 744 A2 o8l op|drka 1 o

L 9)om o]F 80-90%E XHAEFAL & AU o

N2 x| HejEo] s dsforst & #HAIQ] Aotk T
73 A A, X743 315 - o' A7) Wish
H Aoy gl s E B - 5=, 2SS, T
7T 5ol YoM o] e}l 25 gto]
FH FF] Yo g Bl ¥ gJr)3®) o]
o] wjHou} X|Fgdel At Alete] & E3te}

R

o] :eAkS F33 e 24 hydrogen sulfide¥}
methyl mercaptan o]} Bl I F3HES
A /33817] ol o)™

T2 WA olefgk ge] A3lo] & F Sl Al
2= 77 W e, A8, A2 d7850] ATk B
o] &x8h= dF-E2] BH(disulfide)2 cystine®] 1L
o]t cystine> EFN Q] HF A] cysteine O 2 W3}
Slo] P3RS AP BT TR
o] g s 7HAAL Qlom B dhEE A
TO R T/JE T A2 d A e FHAEL}
2] 5o e o] A AL Yy
AA7IA] Bl d 4] 2 WA E op71e 7 9l

R | o
tEXE]t

hydrogen sulfide, methyl mercaptan,
dimethylsulfide , n-dodecanol, n-tetradecanol, phe-
nol, indole, diphenylamine, pyridine?} Th& &-210
210 1} Tonzetich$} Richters=1 opgl 3} oF= L]
okt 319 71 F 83k Alolehs AEH We
S A 3EA F 3§ E (Volatile Sulfur
Compound)o] F¥ Qle]2fal Hxshert, sk
Tonzetich!?s= 7| A A S@3 & AHE3te] o]F
hydrogen sulfide, methyl mercaptan, dimethylsulfide
22 3 Fahkee] 739 T Aol 2
& sl

I & st AU S AL A,
Efel, deolo] Algto] o Fafo] A3tz Agd
ch2 o] 2fgh At B Lo 54 Allsto] 73 A

sl

454

o] QA7 FeIto]ch >

Treponema denticola, Porphyromonas gingivalis,
Porphyromonas endodontalis, Prevotella inter-
medius, 183l Bacteroides loescheii 53 72+& A
o] UE AldE FosH =2 & stg=s A
gghtial B sttt )

Kleinberg??= ThE AlitE0] 384 & 3I3HE A
el oWt 7]0f & sh=A] A-etglon I Adke
0] 30]] McNamara®$} Tonzetich®12¢] #-zko]| 2] &
FAHATE 2 F AlEE FH Al A
HofslA] b=t b, A9 A2 g Helo g B
= 3% &4 Ml Porphyromonas gingivalis,
Prevotella intermedia, Fusobacterium nucleatum, L
2|3l Treponema denticola= F9 7]¢] QA= 28
Fiie ST RIAC S 2 R

o]#3} 3 3}3HE = hydrogen sulfide®} methyl
mercaptan X523 2P 7oA F Q3 s
g}, s 9] B Zkshd 2ho] hydrogen sulfide gt
methyl mercaptan®]] =Z5 & o Hute] 344
o] Z+z} 7509} 103% Z7FEthal B shgloms
2] &-2] P& op/|8}= lipopolysaccharide (LPS)2}
22 Al dE Bes] o]H3 o mEFdrhe
Aozt AL pIIAE Rerka W
At}.? Rizzot= LPS7F 1733 X240 & Fhshd
 ofr] EAeRs 847} AR sk washr)y
o]& oA A2HS oF7]8k= lipopolysaccharide
7b d5E oplshetl IR & siteo] Ees
= Zlojgt Bl ¥t

ATkt g 3 shhEe A0 X2
o 545 HolH spAFA A Al AFE
78l g3 Abgke] A 24 RAE = hydro-
gen sulfide®} methyl mercaptandl] =25 S w]
WAZF g0l 22t 18%8} 35%7}F FHaghtial Bl
$1.©. 139 Johnson 5239 methyl mercaptan®] DNA
o) e 40 oJlaln] Fehal oALE WA
2 s

o)A A= 2 A R RS
Al slol BAE opla B opizt 79 54
AAVAZ LA = A 3 BHE A}

A}

A<

rlo



AT o T3 o
T e Hrrek A5
sfaeha A2ke 4 gl

3 274, B wy
(Organoleptic method), 7]A] 2 ZE2JHH (gas
chromatograpic technique), 3HAFREYE] (sulfide
monitor)¢] 37FA 2 U} o] Xt} 20

SZ21=0)) o3 QA Ha Hr} E_ ul
71 =gZ el wh o] A]uk o] a)at Wk
EAEE AT e e BAT B
i 7o 9lo] Fekaztel] st 2po] 7} 9l
o] &2 F7e] WS Wtk H]OHE %
Zpo] 7k EAFITRE Alo] Tk o] o] f 2 7]%4}

A
Bawo] APA) AFE ALY 4= 9 uk H] L
s

Mo

=2 ce |«

=4 714, &dE AV 9T A A

o 2209 ol 415k S A A
° i

i

Yo% 729} B 7]

A9 53 A %uhé & Al Aol na
wglek 125 F)E 3 AAIE T4 el 7
Bl

FE oplste T4 hydrogen sulfide2}
methyl mercaptans- 7HA]s T} 37

Rosengerg's-19 S g 3ehE-2] A wkstol] #
W % A1 AR RS T3S v w
21 AR 2golek Akt oleld ¥ 4
A7)0} S Alole] 213 Ak B
D051 714 A B F A} 2 7
o) el A} 518 melFa Sl

o)o] 2 Ao T & A1) B SR

Halimeter®(Interscan Co,, Chatsworth, CA)E A
ate] AFAgke Ay %l% AbEY] AE A
& vlwste] AR A9} TR 2o dan
1S Stoh A SIS, O AU 23
= he o,
T ERLEEETE T LEARE
FAHATY Q& AL Yo7} & FellA
s|ulA] 3 313tEALo| o] A3 A
I A7) SlEL ol sk
& 21} ARl

ol

ro

o %

A7} DE&
=
o

455

A7 AbEAIA A
AE Helthar
O &R Ay AT R
hydrogen bulﬁdeQ} methyl mercaptan®] F%7} 25-
75% FrAehtal B Ean QI 00 T#u} Kaizu®)
= XFA8RgAA o] AAH= methyl mer-
captan AJ/J¢] A|&AQ1 Ao FH}A 0]#] Fsjrt
%7)\% A8
F 2] ek 20]03mm)7E SFE S
HH A & S st SRR B Ed
AATEY o] ATES HEH7}F XFEEA A
T g g siekEe dilo] ok As
whdalar olrh,
B2 FHE AT AT BATo] o A4,
g, FZ¢l gle] EAY gl 5SS e

¥0, Oi H:%

i-h—\i

¢

5(] LS|

i

rir

o) 744] £1.2:8] 23 ofs) op7) ek
e A B £ AF AR} T3] H 2

& A7) EARTE Fasi
Rosenbergs-213 g7t A] Aozl Aol A
wol} T 3 BAIO1A Qofql AstolAlE
Lol o} HlFHA 7} QiThaL A AJshAA o] g o]
o kel Z7HE W F AR S,
Je B Ao g A AFES T
< W SAIAR] Theket 37 oA vhol= A
% SRS S7PA7I Ak ) Deln/me
2 FAZS oA 7= Yol B
o o] Aahe olE ARAIEhE Ao
2 A7Fskar Adejzk A9 fivk T #Als
SApEA 228 Aol Ak,
olele QAPES 7% AU AFAIE e
F ool vol ok BAIgle] A ALs S
ele o] B B SRS 1Y Aol
AP} EF Yaegaki®} Sanadats Al8|ZH o2
13 4 913z 0] 75ppbeta ATk

3}

h8S
KR
=
a
)

'/I\_'T”A Htﬂ-}ﬂ §J— g]_?ﬂ-‘:’ ]‘4.__ _r;(]

ol Tes] AFA2ERE FT Gl &
S B0l P9I W} PR
B A0 919 SR e 5 gloele



7k 9k
e o 22 EARS A7l T =
o} H)E A73 Aleke] B 3k 3 5letE 4

N 32

3

2 AFA] 9= At vlal Al #4] AA R
FAH R 1% =9 Apo] = FofshA] A&k
t}.(P) 0,057

oled A& Aol AFATe 2 s YHE

methyl mercaptan®] 71 oS FE 3 HAPY|
7RI 78 B TR Holeka nar
3} 2 Hydrogen sulfide 2 o} #57AF Al B A
S-S K 0|+ methyl mercaptan hydrogen sul-

fide9} W3 A] oF 50067 =k 7HA T} )
AFAES ool A AR 7 ) BEE 1%

3 A1) 943 b Aoly) Wizl WA 7
o iz LA F SRS 2Ao] A 7
FHo} &R F53Fe] methyl mercaptan/hydrogen
sulfide®] H]-&-& AT}

o] Aol thzrt Hlal A H3zl0]7}F 4mmo]
2391 7oA methyl mercaptan/hydrogen sulfide2]
Hl&o] Y =7 Yeistar® o] 23k &) X152

o] 41452 27k wu st
gl Eah vl 4] A7 AT0) 2748 B4
TAA 7 W methyl mercaptan &%= 5718k

I HAYTE? 2187] w7l methyl mercaptan
hydrogen sulfide 2t} B& Q1 F3of] QlojA] T8 &
el st
NS ol R A9} B AL TR WS 2
ojaL gtk & AF-oM= AFEEe] X
B ] I & st HAE Y
S ol o)k B ol f2
ATtz Fgd Ao g ,%Jz}gua
o o] Fa3 @,?%2
ans) U 29 @
Mol Bat Ao R *37—}%‘:}.

ﬂlo FU
3
rr
ofs
&
ol
3.‘1‘
o
>
==
sl
lo,

V. 3E

SFTheka 4 APy Aol WS 43
o A7 F(IF o] 4dmmol) 4ol

456

T

53 AW 212 dF FHE oP|E &

W ?l | §low BjFA7te)aL, A2 o7)
F AFA BV A E B85 e
1}3?}1}(19%(1‘1} 29), 247 (A2 A3t 2vk)
E o AFA%] X5 A, A8 F 157, U
9. 27§ 9] Halimeter®(Interscan Co., Chatsworth,
CAZE 4¥X 8 & HA 7| (portable sulfide
moniter) 2 3|4 3 3}3HE0] =5 S5t ¢
o3 pe AshE At

[e2

p

=]
E
2

rr
JZi i

me ¥o e
N

fe)

1. AF3kake] A3 X2) 15, VY, 202 ¥ 3
ukad 3k 313t At TEE < W v]g) &
el aiA Aastt) (p€0.05)

2, 3 Avheg A3 oA & el b3 15,
Ui, 270 5 o3t AhAaE Hiloy

o

R

(p€0.05), 1579} HlaL A] 17R€, 27L& <l &t
zpo) 7} §1903L(p)0.05) 171€=} 27] L Afo]o
= frojst i}ov} RATE (p)0.05)

3, A5} 20k g AT TANA & Ao vl
1%, VN, 709 BF % 448 B

(p(0.05), 1529} vjaL A 7€, 2722 fref gk
zto]7F Q1AL (p)0.05) 171L 3} 275 Afo]d
= FoJst 2ol 7t §liT (p»0.05)

ol o] Atz Hol xFAEA AT 2A] FF
o8k 3y 3 BHE s At BRI
o|2M X|FAR} F ko] AAAYS BHHT 5 9)
AL wEbA 2FAZe] FHE op7|ehs 99le g
2g3 o7 wdk x5 Agke] HA)7F FH7E
23 %S AR AR

o|o} M| ol thek B A7} o] F01%]7] §)
&) AHA oA So] Lolot AS7|Fe] A&H
Q1 7k} Qe Ee] kgl At} glojok 8 A
° 2 AZte| et

—_—

VI,

o=
Ed

1. Sulser GF, Brening RH, Fosdick LS, Some condi-

tions that effect the odor concentration of



2,

3.

4,

5.

0.

7.

8.

10.

11.

12,

13.

breath, J Dent Res 1939;18:355-359

Hine MK, Halitosis, J Am Dent Assoc
1956;55:37-46

Geist H, Vom Foetor ex ore in der Antike,
Zahnérztliche Plaxis, 1956; 7:12-13,(in German)
Morris PP, Read RR. Halitosis: Variations in
mouth and total breath odor intensity resulting
from prophylaxis and antisepsis. J Dent Res
1949;28:324-333,

Rizzo AA. The possible role of hydrogen sulfide
in human periodontal disease, 1. Hydrogen sul-
fide production in periodontal pockets.
Periodontics 1967;5:233-236.

Tonzetich J. Oral malodour: An indicator of
health status and oral cleanliness. Int Dent J
1978;28:309-319,

Attia EL, Marshall KG, Halitosis, Can Med Assoc
J1982;126:128-135

Tonzethich J, Production and origin of oral mal-
odor: a review of mechanism and method of
analysis, ] periodonol 1977;48:13-20

. Durham TM, Malloy T, Hodges ED. Halitosis:

knowing when ‘bad breath’
disease, Geriatrics 1993;48:55-59
Kostelc JG, Preti G, Zelson PR, Brauner L &

Baehni P, Oral odors in early experimental gin-

signals systemic

givitis, Journal of Periodontal Research
1984;19:303-312,

Tonzetich J & Richer VJ. Evaluation of volatile
odoriferous components of saliva, Archives of
Oral Biology 1964;9:39-45.

Tonzeich J. Direct Gas chromatographic analysis
of sulphur compounds in mouth air in man.
Archives of Oral Biology 1971;16: 587-597.
Rosenberg M, Kulkarni GV, Bosy A & McCulloch
CAG Reproducibility and sensitivity of oral mal-
odor measurements with a portable sulfide mon-
itor, Journal of Dental Research 1991;70: 1436~
1440,

457

14

15,

16,

17.

19.

20,

21.

22,

23,

24,

Rosenberg M, Septon I, Eli I, Bar-Ness R,
Gelernter I, Brenner S & Gabbay J. Halitosis
measurement by an industrial sulfide monitor.,
Journal of Periodontology 1991;62:487-489,
Kostelc JG, Preti G, Zelson PR, Brauner L,
Baehni P, Oral odors in early experimental gin-
givitis, ] Periodont Res 1984;19:303-312

Spouge JD. Halitosis: A review of its causes and
treatment, The Dental Practitioner 1964;14:307-
317

Yaegaki K, Sanada K. Biochemical and clinical
factors influencing oral malodor in periodontal
patiens, ] Periodontol 1992;63:783-789

. Hideo Miyazaki, Shigeru Sakao, Yasuhiro Katoh

and Tadamichi Takehara, Correlation between
volatile sulphur compounds and certain oral
health measurements in the general population.
J Periodontol 1995;66:679-684

Johnson PW. Tonzetich J. Effect of H2S on pro-
tein synthesis by gingival fibroblast. TADR Prog
& Abst 1982;61: No, 36,

Kaizu T. Analysis of volatile sulphur compounds
in mouth air by gas chromatography. J Japan
Ass Periodont 1976;18:1-12. (in japanese)
Rosenberg M. Christopher A.G. McCulloch.
Measurement of oral malodor: Current methods
and future prospects, J Periodontol 1992; 63:776-
782,

Furne J, Majerus G, Lenton P et al. Comparison
of volatile sulfur compound concentrations mea-
sured with a sulfide detector vs, gas chromatog-
raphy. J Dent Res 2002;81:140-143.

Bosy A, Kulkarni GV, Rosenberg M & McCulloch
CA. G Relationship of oral malodor to periodon-
titis: evidence of independence in discrete sub-
populations. Journal of Periodontology
1994;65:37-40.

De Boever EH & Loesche WJ. Assessing the
contribution of anaerobic microflora of the



20.

27.

28,

29,

30.

31,

32,

tongue to oral malodor, Journal of the American
Dental Association 1995;126:1384-1393

. Van Steenberghe D. Breath malodor, Current

Opinion in Periodontology 1997;4:137-143.
Kleinberg I & Westbay G. Oral Malodor. Critical
Reviews in Oral Biology & Medicine 1990;1:247-
259,

Ratcliff PA & Johnson PW. The relationship
between oral malodor, gingivitis, and periodon-
titis. A review. Journal of Periodontology
1999;70:485-489.

McNamara TF, Alexander JF & Lee M, The role
of microorganism in the production of oral mal-
odor, Oral Surgery, Oral Medicine, and Oral
Pathology 1972;34:41-48,

Persson S, Edlund MB, Claesson R & Carlsson J.
The formation of hydrogen sulfide and methyl
mercaptan by oral bacteria, Oral Microbiology
and Immunology 1990;5:195-201.

Tonzetich J & Kestenbaum RC. Odor production
by human salivary fractions and plaque.
Archives of Oral Biology 1969;4: 815-827.

Ng W & Tonzetich J. Effect of hydrogen sulfide
and methyl mercaptan on the permeability of
oral mucosa, Journal of Dental Research
1984;03:994-997.

Offenbacher S. Periodontal disease: pathogene-
sis, Annals of Periodontology 1996;1:821-878,

458

33.

Rizzo AA. Histologic and immunologic evalua-
tion of antigen penetration into oral tissues after
topical application, Journal of Periodontology
1970,41:210-213,

34, Johnson PW, Ng W & Tonzetich J. Modulation

of human gingival fibroblast cell metabolism by
methyl mercaptan, Journal of Periodontal
research 1992;27:476-483,

35, Johnson PW, Yaegaki K & Tonzetich J. Effect of

30.

37.

38.

39.

volatile thiol compounds on protein metabolism
by human gingival fibroblast. Journal of
Periodontal research 1992;27:553-561,

Tonzetich, J. & Johnson, P, W, Chemical analy-
sis of thiol, disulfide and total sulphur content of
human saliva, Archives of Oral Biology
1977;22:125-131,

Rosenberg M, Gelemter I, Barki M, Bar-Ness R,
Day-long reduction of oral malodor by a two-
phase oil: water mouth rinse as compared to
chlorhexidine and placebo rinses. J Periodontol
1992;63;39-43.

Yaegaki K, Sanada K. Effects of a two-phase oil-
water mouthwash on halitosis, Clin Prev Dent
1992;27:233-238,

Tonzetich J, Yaegaki K, Coil JM. Collagen
metabolism by fibroblasts cultures in presence of
methyl mercaptan, J Dent Res 1986;64(Spec.
Issue):786(Abstr, 543).



-Abstract-

The Study of Malodor Reduction
after Periodontal Treatment

Jae-Myung Lee, Sung-Bin Lim, Chin-Hyung Chung, Ki-Seok Hong
Department of Periodontology, College of Dentistry, Dan-Kook University

Bacterial byproducts and volatile sulfur compounds(VSC) have been found to be the leading intra-oral
agents, specifically, the byproducts of gram negative anaerobic bacteria have been implicated as primary fac-
tors of halitosis in patients presenting with periodontal disease, The objective of this study was to determine
the correlation between periodontal treatment and the subsequent reduction in the level of halitosis,

Forty-three subjects presenting with periodontal disease were examined before periodontal treatment, one
week after treatment, one month after treatment, and finally, two months after treatment, using a portable sul-
fide monitoring Halimeter® to measure the VSC concentrations at the prescribed intervals, The results of the
study were as follows:

1. Significant decreases in the mean VSC concentration were observed at the one week, one month, and two

month post-op intervals relative to the pre-op measurement, (p¢0.05)

2. Significant decreases in the mean VSC concentration were observed in subjects after completion of flap
operations, Significant decreases in the mean VSC concentration were observed at the one and two month
post-flap operation measurement relative to the VSC concentration at one week (p<0.05), but no signifi-
cant differences between the one month and two month VSC concentrations were found, (p{0.05)

3. Significant decreases in the mean VSC concentration were observed in subjects after completion of subgin-
gival curettage (p<0.05). Significant decreases were found between the one week and one month mea-
surements and between the one month and two month measurements, but significant differences were

not observed between the one week and two month measurements, (p(0.05)

The results of this study show significant decreases in VSC concentration in test subjects after periodontal
treatment. It can be inferred from the results above, that periodontal disease is a significant contributing factor
of halitosis, and that treatment of periodontal disease can been an effective means of reducing VSC concentra-

tion in patients presenting with halitosis concurrent with periodontal disease,

Key words: halitosis, volatile sulfur compound, bacterial byproduct
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