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Y 
hhnnaqdl&Fudl&FuAanLmtd~~nanln (StreptococciJ ~~nz8m~nnna~M"d f in~ inne  

Y 
(germ free animal) l nu&na~n ju~d~Fua i~ i rd r i a l f i ~ i im f lu~  wuiiriinfluyau~awizn(u 

d ~ f u  Aanm'dlnnanb ~rii$u ~ ~ u f i . i n n n a ~ d ~ n n ~ i n ~ 4 a ~ z ~ r i ~ i i n ~ u y  ur i i iqz ' i~~u 

$iminfiniu(r 3) 
Y i 44 J nithwu%~ntd~6iiqzLiin~uyauLua~m~nmna~~u~&~udaLLuAnL?un 

~ a w i z t q i z ~ t d u c u i ~ ~ i u w ' u ~  a n z l t n ~ u y d n i u i t o i n d a q i n 8 m i ~ ~ v d . j ~ d ~ K ~ d u ~ 1 ~  fi 

n is~nwaaq Fitzgerald ~~nznfuz lug 1960 wuii luvynnna~dlriciin~uG;lLLfi~zc?nL~u~ 

4;luoirritdrialf i~i imfluy~~ du diminabmudil~miufiqzlriwufluy Luhiniirrysili;ld 
Y LiLtnu~uvyri?dii.i~uyiiu wuiiayni~unqz~iinfluyauluniu~K~(14) riauiiiniti lnwi 

B i a~~~ku i ; n i t k (danLm~d lm~a~~n~ in~yaa~ f l uvyK~vd~  nt lu?~a.rdinaaqv~~na;iqd~~ 
Y A Y 

u'r;luywuiiniui~nviilfi~iimfluqau a c ~ i n n i t n n n a . t n j u u n ~ ~ ~ m ~ l f i ~ t u i i u a n ~ i n ~ G n a a ~  

aiuidiin~iuciiriry~anit~iimfluy L L & ~  airnLLnznitAqdujiu~aqLLuA~~ufiLilu~quii~ry 

Bionit~iimfluy fiqu(l5) 
Y J  Y J  i in i t i lnw ~du~iu8qa~p1'11~4 t .aa~ i i l f i~ i imf lu~d  lnu~aonciiriryd~ndviil~" 

~ i inf luy luuydAa dantmtdlmnanKnii~LLnu~ OniiuwunkLunku JK Clark lu?? 1924 
i Y i Y 34" Y 

~rniuisn~~umaaaGm~aanui~in~aultnfluyaa.juywd(i6) ~uacqin~aauuamnnitw5n 

n t n t i n ~ i ~ i n a ~ n d i ~ l ~ 8 ; ? c d q n ~ ~ u j i i n ~ i u ~ i u i ~ n ~ u n i ~ w ~ ~ ~ w ? i ~ t ~ n n i ~ t n ' n z n u ~ i l u  



1 
6 

L7in (intracellular polysaccharide) ~ t ~ ? l ~ l ~ d ~ c l ~ ~ 1 c l  L L R ~ w s A ~ O P ~ I ~ L L U ~ M L ~ ~ ~ ~ I ~ G  

4 1  d 
dminsinnicluon ~~nzCtnu ion i~ r~~ iu~ i lun tmI r i i~~  ~tuunuindiniylunionnc;ii~~7u 

dunontilt qotudunoluq~un3Gntsuhini~n7qz;jnq'i ~ ? p l n i o q r y ~ ~ a ~ ~ i s i ~ s i n i i q d u  su 

~?plnitnrniclaatii~~nijaudu ~tCtniuitorddou:i min2f FISA (sucrose) ~ f l ~ f i i t l ~ ? i ~ ~ 7 i p l  

ni~o<d~rinzniudi (glucans) 4 4   flua at n i l ozneu~1n 'cyaa t~~du~o luq~u~"T~  dwnirlpl 
Y 

~nizaat~~und8ai1c~n'uii~du iilS;iinionznu~etr~und~cluin'11u(17) uonqin<n~modfm 

A ~ n ~ ~ ~ l ~ L ~ ~ 6 ~ t ~ i u i ~ ~ ~ f l L n i ~ n ' ~ L ~ ~ ~ ~ ~ n ( 1 8 )  ~~nz i i qqdn~d  (prosthetic device) ~ 1 t ~  

l u d a t d i n ~ 6 n " ? c l ~ ~ n i ~ ~ ~ a ~ n ' u ~ n 6 ~ c l ( l 9 )  

ijnioilnaiwui? nisl$clidijlluz ~ ~ ~ z n i t L ~ u ~ i j ( u n i r  niuitonsliiuqu 
Y v  d L$aa~wodlslnanrin5~unufluLLduntiu~Sun1'r~ ~mz'lusaclPt~4uyIl uansinucltu 

i 
n~ofinwwuii~d?cld11;i~uclidfi~~u=:aditio~uat~i~Lflu~~nil(1U sz%moinio~?nduy 

~ ~ ~ ~ ~ ~ ~ ~ B ~ ~ s N ~ N L # Q ~ L B I ~ ~ I R A Q ~ A ' A ~  ~ u n u ~ u d ~ . ~ d ~ r ~  

nitmrnsipllrruiwdonLm~d1 mmann'6 i~~~nu hn iu i to i i l 6vn iu ia  usi 
r.rlJ ¶#" qsnbw naiuiroufa n i  tipllnamt~qinuuumtiu~~un3Guu~~du unzimsinoz6unat 

L~anrn~~mnsn~n~qLLnududiniu(20) sinnitilnwaat Lindquist lug ~.fl.1989(21) 

w u i i ~ u i w ~ ~ ~ ~ ~ ~ u ~ u ~ $ a n ~ m t d ~ m ~ a n n ' n ~ ~ ~ ~ n u f l u d i n i c l ~ ~ ~ i u ~ u ~ u d a d i t ~  
J Y 2 1~cldian'uiiuquar7u ~~nzriiiuaetduijinitkt6u~iuaatmeu t~rrhhTudt7uGuim 

2 J Y a, Y nennznuo~uuAuL~inz unzfiuim~.aauuZu8iw ~neu^s~~w$wu~~iu~w'udaat~'I Ia~u 

nduno~u7Sun3G L L ~ ~ I ~ ~ I ~ I ~ ~ ~ ~ ~ P ~ P ; B ~ I M I ~ ~ L L ~ " u  ~~nz6 iud tznna tduv t  i o u i f  a 
Y dunoiufiacl ~ ~ a z d u v f i i m i ~ ~ 1 6  ~nnitfinai~~~pltlM"~M"uiiniuiondoz~ijuITsui~ld~~an 

A' i l r  t ~ m r d l m ~ a n K n C ~ ~ ~ ~ u d u d a t d i n ~ 6 ~ i n n i t m t ~ s i ~ l r r u i ~ ~ ~ a n u ~ u u i n 1 ~  (saliva test) 

I!IUI~Y~U~I~ 

d i r i n t i u n ~ u ~ u i i ~ n i t ~ i ~ i ~  ~~nzu i r~d tnvQ~a~u in i  (U.S. Food and Drug 

Administration; FDA) 1 6 ~ ~ 1 i t 6 ~ 1 3 ~ u d i n ~ l f l u ~ s q ~ u a ~ n ~ ~ u  2 doz~nn ntju 
J ¶ # A  Ln'retdieit6 (cosmetic) unznt=$.mla ~wani tfiw (therapeutic) ~ ~ ~ a ; t ~ a t q n d t z ~ t ~  

iw.~n'u lnu$icl i~qudinn~uLn'rat( i ia i t6tu ~~~I~IuI~u~I~$MI$~I~~~~~w~Iu 
htmnim u ' n 1 ~ r i a u v ~ a ~ k ~ ~ d o t d u ~ ~ ~ d ~ u r i i 7 ' m ~ f l ~ i v i ~  nslnbudin~~iqntiq lcn?iu 



7 

aniiwinn$u uartnaesdiuifiqudin u n : : ~ q u a n f i u ~ n n t u n ~ G u I u ~ ~ ~ ~ ~ n  i(au:iai 
JdU 

fiqudinnuqwqdt::nc~Ldonit?nwi~u uuonrin~::iipl~nuCGiiq1~du~ffuln'un~u 
r u  11 

L n ~ ~ ~ d i a i ~ n m q ~ n d i q ~ ~ ~ d ~  ~ ~ ~ ~ ~ O L ~ ~ ~ ~ M Q ~ ~ ) ~ ~ ~ ~ ~ ~ Q E ~ I ; I L ~ Q ~ ? ~ ~ Q B J ~ U ~ ~ ~ I ~ ~ Q Q  

Y 
d i n  ~ d u  :iuifiqudlndwnunion"iuL'daLL'um$I"Tu a ~ l n l o ~ ~ m ~ ~ ~ i u ~ t i u ~ ~ u ~ ? ~  ~~az:iui 

fiqudin wauvlgll~$i~d~e'l~n"iuni~~iip~~u~ 

~ n ~ n " ? h ~ ~ i u i h u d i n ~ z ~ ~ ~ u ~ l ~ u d i m ' ~ ~ ~ ~ ( 2 2 )  
I 

Y I, 

1. daudo::nouwuglu (basic ingredients) lbiM6 ;I LA:: LLQaflQll~d tfluBi? 
i 

Yiia::aiuu~n, nitusiqniu ,niouiqiI, n i ~ ~ u v i i a z a i u o u ~  ~ta:nirvii~~;~~mv+m 

2. nloaonqnt;oiic7 (active ingredients) 

a. ~~ihrasouai~(23-25) (essential oil) d i r uu~u f i  lnuaa (thymol) yn i  
4 A adwen (eucaliptal) ~uunea (menthol) ua::~u?iaaiZb~an (methyl salicylate) 'II~JICU 

1 1  2 Y 
soouai'iad~uuqnsa-i7~?1~ (antiseptic) annio&~nu~a:: trniuL~~sfmuCnniin$uu~u~ 

r~mntiiiqn'uldue'la::a%m 
11J-I 

b. ~ ~ Q L l l n q f f ~ n g f ~ .  (chlorhexidine gluconate) ~ f l ~ f l i t ~ ~ ~ ~ ~ ~ n d d l  
9 rlrl Jr  J J*u 2 noLLunnLounuuuwnulu~7uifiqudinuinnv ~flunynuini inotnf iastn iiqn$dnao 

~ ~ u n $ ~ u o d w n i i t a ~ i ~  (broad spectrum antiseptic) L L ~ :  anni~~iimnf?u~~u(iu~&"n(26) 

Kqqznd19siua:~zune'lnld 
Jd u - ~  J 2 

c. u~nnaae6~~uan~~n~::Lflum'~iia::aiunmLLa~u.~uqnfia-i~La~Lta::  flu 

~i r5u~i Iu lEnn"?u 
r J- 

d. v l g~a l t n  nuuuzo f n f f a u v l ~ l l t n i ~ a r .  nuwurinvlgfelrsi (stannous 

fluoride) iido::ln7ni w'lunitilaon'udu~ Inu~n'.unhc ~a iuu~q~~o~ l f i~~ f iqu(27 )  un:: 
i 11 

~ u n u r i ~ r l ~ h l o ~  ih i iq~<d?~4o~~'u  n$i'ru ~uounqlu~%u%u~.rzn&qu 
4 Y 

e. ni.roul du lwtfnnaiu (triclosan) L f l u n i o k t m o i r ~ ~ n i u l o ~ d i ~ ~ a  
1111 Y Y 

LLLIFlnLXl L'ilQTI LLa::L'dQl??fi~l4'11~ml6(28) 
Y 

Cetylpyridinium chloride (CPC) ~ q ~ f ; r j l ~ Q ~ ~ ~ ~ ~ ~ ~ ~ d l ~ ~ ~ i ~ ~ ~ l ~ f ~ ~  
J 

a a n q n ~ i a i u ~ d s ( ? ' u L a a a ~ ~ ~ ~ u n ~ G u  suLiinnirhamLaa r~a::~aawlulunqm 4 4  RiUiTn 

a n n ~ t r i o h a ~ ~ ~ ~ d u ~ t i u ~ ~ u ~ ? ~  ~ ~ a z n i ~ ~ Z n ~ d e n ~ n ~ ~ f i ( 2 9 )  



8 
44 d w  

~ i w i u i u ~ i n n u r ~ n s B 1 7 u ~ ~ m u ~ ~ ~ ~ ~ w  (Antibacterial mouthwash) 
Y 

rf luw5mn'~6dl.a"nnnitunintz~iu~aauun~iroluda~din i n i o l n a i  

uinuiuufimqlflduii6iui~qudinfiiuirn~utqnirLiimLLwunnu~5un~ uazannir~i in 

~u~an~nuul4i~8al.a"~~un'unir. j , i~~~ufizaimni~nn Aanitudrqflu ~~nzl.a"~dlulo$mflu (4) 
Jd z w  Y 6iuifi.rudinnuqnawiuLaauunWioaluh~mainlufl~~~uu'ndrznau4i~u 

4-4- 
~ i t ~ n i i d ~ . n n r ~ z ~ ' ~ ~ u u ~ n  fmunir~nunuouiiauaanaaand unz~na~ania~u(30) 



9 

u Y ? c l ~ ~ ' ? u r l ~ n ~ a ~ ~ ~ ~ n % i u  
d 4  r ~~udoauiu~un"?ldiinna~an32u~ilunio~nu~'Ian~u qunit~iim~~uunriu 

d  A l l  Y  Y  ~lunrunudtdnfmiw n iu i t nd i~na~bbd i t n$ i t ' ~~~ i~ .n '~ t~a t~un~$u~~n ruu~n~~~ : : t t n~u  

nu(41) dqo?nnai unrf le.rfknit~%1lr~~h?u6 un : : i i n i t ~~s ia~da ;~u iu i un~ i~a .~~n~~sn  

uXq u n : : ~ u ~ m n u u ~ ~ u d i ~ v i i l ~ i ~ i u i G ~ u d i n n n a ~ a n i ~ u ~ f l u ~ i u i G ~ ~ d i n d l # ~ ~ u  
ll ci 

u imq iud i t~q  (gold standard) d ~ v i ~ ~ i u 1 l j l u d i n n ~ n i t ~ i i m ~ ~ ~ u n t i u ~ 3 u ~ r u a u ~  

(42) 
Y 

n n h n ~ m o n ~ n $ ' ~ ~ c ~ n n a ~ a n ~ ~ u l u n ~ ~ f i ~ u ~ ~ a ~ ~ u  nj;I"Tu~~m~uqinmna~ani 
rl nu~~unitdiidrr~u~n?t~?in%u~::n'udr::~nudu3~~mda~~d1n~n (phospholipid) uuiil 

nnket~tun$I"Ta d i ~ w ~ t ~ a n ~ ~ u ~ u ' ~ ~ a . ~ ~ ~ ~ n ~ ~ u ~ ~ u ~ ~ ~ i ~ ~ ~ ~ a d i t n i ~ t  ~iinnir$aaanmc 
i nitCutnqn~~ni~uriut'imn~tmnm::nau'~~a~n~t~u~'IulaOmwn~~~u (cytoplasm) ~tnzihlfi 

ar is l iu~u$~n 
Y l l l l  4 l nna~an~~u1un~iu~%u~ud~~~n~itn'u~::1~wnnitf i iu~na~tu~n~~un~1itn'u 

A" * Y h a  fnu~ne~an3f lu lun~ iu~%u%uhi~ : :~~~~uuo ' tn i~~~3~t ' iu lm~a~~ '11a  (bacteriostatic) 
r - l  2 Y 

I ~ ' I I ~ : : ~ ~ ~ ~ L ~ ~ ~ ~ ~ I ~ R ~ ~ ~ L % ~ ~ ~ M ~ ~ . I I ~ ~ : : ~ ~ ~ ~ ~ ~ ~ ~ L ' I I ~ ~ L ~ ~ M ' I " T ~  (bactericidal) ?68Lil4 

d d  -l C 

t a m ~ " r  ~un:: i ivs 'Yai inaa\~~~u~n~~u~~~mnBii tn 'u naa~an3flur::iiwndaniso'ufinit 
Y 4 L ~ ~ Q L E Y ~ B I  ~~n::nitaji~'11an~~mnBiitn'uW~u(4i) 

I, 

uen~inirnna~an3f luo' t i~m~uf i luni  t19'um'~n'u~wal~Zn (pelticre) uuiia 
Y  i Ru i u  ~~n::ii?~ua~uadi~~'Iudatdin h a u i i t t i n i u  un::lulaqnir (biofilm) l l t D u ~ d i r l  

Y 3 4 4  ~ c ~ f l r m i n ' n a ~ i t d a n i t ~ n i ~ K ~ n a ~ ~ ~ u n ~ ~ u n ' u i i ~ R u  un::wuii?rua~uooul vii'lfiuun$$o 

Wniuirnni i t l~&i i lX ~ f l u n i r n n n i t ~ i i n u c i u n t i ~ ~ ~ u n ~ ~  an::nir~unin'~8uiiwiic~1~ 
4 v  n ~ t d ~ u ~ ~ n n a ~ a n ~ ~ u ~ ~ n ~ ~ n n " i . ~ a ~ ~ u d a ~ d i n ~ ~ u ~ ~ a i u ~ u  ~ ~ a t u i ~ i n n u i i ~ B i i a ~ ~ : : ~ ~  Y 

r 4 w  v u i n n n ~ u ~ a n u  ~m~~~mni tn : :n i~aanu iad i~ .a" i~  Aq::duIkinninjqudin 
I ", Y iiqunnataniiiu~Qutvu~nr4 q~wui~~iniuii~nf;dar;i iu~na~~u~$bulb;u~dt 5 &lu.r 

(43) 
-4 4 %  uiqriinqiuniuitnlunit~uEoL3ai~ urinna~ananuurohauiL~;u$m ;a 

rialJiriinnnuilrv~a~ri'imia (staining) uusilqu & h d n a u  ttn::rouaatin~y rruzBiiq 

(44) ~~nriuia~vriidriinuiqin11~~uit::vi~~~t::~au~m~nnaraniiiuriua.rnilr::nau~u 

~r l lJa lv lY '~6l t l~ l tad (interaction of di-cationic antiseptic with dietary chromogens) tm:: 

u ' r iu~ iu i i te in i ruc tu fau~uda.~d inv i~n~~ uanqin8nnaLani~uo'q~tn'IIu ~~n::viiM 



a ~ . r a ~ m l ~ ~ u a n n i l s k i n ~ d ~ ~ n ~ ~ u u  

1uiJn.n. 2541 tn.ncy.mt. qriun'ntGniuitn ncuzvl8~ninm5~flinqntt-G 
i uai?nui& d ~ z n u n ~ i u d i ~ ~ u n i t ~ n ' m n i t ~ ~ ~ u a ~ n i ~ ~ 6 ~ i n ~ d i j o n y i o ~ u ( 7 )  ac~fluauz 

Buhnir~namonotrr ~~uniomnmznou$idnn'mqin~dijonwnyiouub~u~aniuankunz 60 

16i~fludqunn'maaiu qin&$!qnn'msldnn:q fmunitmnmrnaun~tazniu~oniuonao~ 

nisnzniu$iqinnisnn'mauiuIiGnn!q sdilflhnirnKmdutlqnfuin& d.rqzI6~fluaitiI 
i 

aiquqn ~ u o n z n i u $ i z n o l  ~~nz~f luae. r~an~r i i s lBu l r i i n l n l a  fmanvaq:: 

doznouhu$iminngkn 3 dqu u o u h ~  i dqu unzon0lun I dqu ~~nznmniunnhfln 
Y ~ d o ~ ~ n i t ~ n m w n n ~ t o ' u ~ ~ ~ . d o ~ ~ u n ~ ~ l u a n o m ~ m n o ~ a o ~ ~ i ~ n ~ m ~ ~ ~ ~ a n  
Y ni'lssi4in~dhien~iouu ~ m u % ~ ~ r r ~ n l t ~ u ~ u ~ ~ u 4 L . d ~  (simple agar diffusion method) unz 

"9 Y Y utonlmg$u nui in~ui tnuuuq unzviiniuuun~ioanQuu~naa~aonumdFllnnanriR oo 
2 

bun (Staphylococcus aureus) unzo'ufh uun; ~fIn~u81JhL.dD~f Rln (Escherichia coli) 

(8) 

~ d o v i i n i ~ A n a i ~ o a u i i n ~ t a r i s l ~ n ~ u a n n i I t ~ ~ i n ~ ~ S o n ~ i o u u ~ ~ n ~ i ~ i  
Y dt::3naniwlunitu'u& unzriiniune~~unCihaiinrnmdlmnonn'nii~~~nuA unzuonih 

~~uan5n ~~onilu'lu~~mul~iiunu&dolfi~ZmltnJu~~~nzlt~~~'um'm~ui~Ku() Cnunuod 
4 lmnonn '~ i i~~~nuA~un i~o 'u~~n i t~~~cy~~u lm u ~ z d i n i u ~ ~ o n ~ ~ i u ~ ~ u ~ u  20 unz 35 iin5 

nmudeiin55mt miudiriu unzdiahdo'suoniluuu3n6n uenilulul~mutn2iunuA?!tzKu 
Y 

A ~ I U L ~ U ~ ~  15 ~ ~ n z  35 ~n5nttudoCn5519smiuiiKu fmunnlnn i tv i in iu~~aao;1n i t~~~ 

fn5uanni l tk in~d~anyI"Tuutu ~qIriLfludntiuuri~m udnitnn'mln5LLannilt6<i 

dqudtznau unzln~n~i tae~~iminlnd~?iu~n'uni t ln lmaiu  %nimlmzl#nnln~iaqn'u 
C 

ni4lnlmaiu1unitiiuii~nit~q3cy~iulmaa~uun~iou 

nitnn'plfw5uanniltkin~dSanyiwu<lIti~unimkrui~flu~5mn'~$oiic~ 

uinuiu nu"oawijmn'~~ni~.n'umnnuIti~u ~ ? J u ~ m n o ~ ~ ~ ~ ~ i ~ n f i l ~ 5 ~ ~ ~ n n 1 l t 6 ~ 1 n ~ d i j o n  

y~udu~~uueinnin~ofofu~uo~diw~u"onunuQmJu(4) u n z i i n i m h u i ~ f l u u i ~ ~ u  unz 

~iu~~~udinayu~ntm"uuuud~~it~n'mlw5~~anni~thn'nr in~d~anybuui~unioaen 

qnf;rr~n( i~) 



1 1  

~ ~ u ~ & u d ~ n d u ' d a u ~ d u ~ m ~ d ~ f ~ n ' ~ 0 w w ' u d ~ 1 ~ ~ ' 1 t 6 ~ ~ n ~ d ~ ~ n ~ ~ ~ u u  

~iui.f~udinfiyf i t~uuuudijf i i t f i f imPw~uan~i~t6qinLd~anvlhu~flu 

ccitaanqnk6n ~ ~ u n a F u n i ~ ~ m i l n ~ ~ ' m t ~ m ~ d i l d ' n ~ i u n ~ w ~ u n ~ ~ i l ~ ~ ~  j f l insn td  

u ~ i i n u i 6 u  mn$iine 0801 004570 nc?ud 5 fiuuiuu 2551 wudiiidrziln5niwlunit 

r i i~$muun$~ua~nd~nnan A'AZ~LLMUA unzuann?~n?uun~nai u o n t i ~ u h ~ a u n a ~ u n ~  
f J  lurz6uJia.rd ju?nit unrId!wnda~ua~uada.~din r i i rn i ih~lam u n z n i ~ ~ i ~ i u n a ~ f i u  

undna?u~miuluh~niuna~kminmnm~d~~htiui.fqudinfi~ ulwt6~ndi~ZmriafiuLflu 
Y mi 21 iu(10) ~ ~ ( l n t ~ i u i ~ n t u l ~ c i i u n i ~ ~ t ~ ~ f i a u ~ ~ n i w ~ i u u i ~ ~ 9 i u q ~ ~ i ~ n ~ ~ u  

(uan.) ~uru'wuniduL8auneqLdauun$hnFuuqn unrniunu h~zrrld'n n u & d a n h  

~ iu i l i qud in  uan~ in& inn i t i l n~ lum i f i i ~ f i n~ i i f i n~~zda~d indnZ  i iwu 35 nu 

~i ]u~?ni  1 kdmifi ~ ~ ~ i f i i ~ i t ~ ~ ~ ~ i ~ ~ ~ ~ ~ ~ f i ~ ~ ~ ~ ~ ~ ~ n A ' f i ~ ~ ~ ~ ~ ~ ~ i ~ d i ~ ~ ~ ~ d i ~ ~ d  

a n i  I kqhtunz 3 ~ ~ b ~ n k n i t l 4  unzdnqiudnanfi Wwuwn41;1~"nuc unwiniturluri 

odiqlm(1 I) 





w'?udo~auquau 
Y -4 ~qi?udom~u~unulunim~1n~ildl~LLri ~ i ~ n 2 i e d o i ~ ~ i n ~ ~ s ~ u ~ ~ i u ~ i i u i i u  

$ Q € J ~ z  0.9 (sodium chloride 0.9%) ~ ~ m ~ m f l ~ ~ ~  GHP (General Hospital Products Public 

Co., Ltd.) 



Y 
2 ~~sl46 l~n~ad3lr i~ inL"dQR9iUb%U%~r"~U~: :  0.9 (sodium chloride 0.9%) R ~ W ~ P I ~  

II%%I GHP (General Hospital Products Public Co., Ltd.) 



t1~1u*~ud1ngns i ;~~d1un1~~un '~aEi1s~~~nt~~f iauqorn1wn1u uan. 

Y 
-4 

qsnis~n"uiqau'idGin7~1 (1 I. 46) 

n i t r n " u i ~ a r i i . r ~ i a i u i i ~ m u Z i i n $ u n " ~ a r i i s ~ ~ u ~ ~ ~ d u  wioiW6u (paiatim) 
Y 

i ~ i r ? f i ~ u ~ i a i u l d n i a u : ~ w ' i ~ n i ~ i ~ a o ~ ~ u n i u a u  (autoclave) Cnu~~ariis:iaiud 

~ ~ : ~ n t ' ~ ~ l ~ ~ ~ o r a @ 4  o w i i a a ~ i o n  ~ ~ n : ~ i l d ~ w i : ~ ~ o s ~ ~ o n i u Z u  2 al?fu.~ 
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%. J 

n i ~ ~ f i u r i i n ~ u q z r i i l u m a u ~ # i v C a q ~ n ~ n ~ u m ' ~ a d ~ ~ r i ~ n ~ ~ u f i z a ~ m d a ~  

d inuhadiqGau 3 Rlua tmu lunkLunsz i l n l t L f i u~qa r i i q6 i n i u r i aun io l  
3 din&al#~flutzKu~aa~un"ulu~~dn~~nm (baseline) 

qin$uaif i i f iu~1mzfia.~auiiuif i~u~~n1ri1vum1munk~I~u1~~u~1 1 

u i f l uh f i quaan  iinit~fium'aod~s61n1u$nn~~v~jq1nn1tau61s1fi~ud1nId~~d~ r 
ihluq lmurzvi ic  1 ~ ~ h ~ ~ n ~ u m ' ~ e r i i . ~ ~ z ' ~ x i l n " ~ ' u a ~ ~ ~ m l f l r i ~ n ~ ~ u f i z a ~ m ? ~ ~ ~ d ~ n  v% 

J J J 
?ud tzn iua i v i t  unz~mm.rwunr8u~ iLd i i  ~ w o n q i u ~ n k c  unzflatnirmqiuiinnnim 

3 
ni,LnizL&.r ~~nzsd'u~iwu~aafi~mszlf~1~ann'f i~~~~nu~(46~ 

m'~adi taat6 ln iu tqvum ( r i oun~ t l~6 iu i f im rn l i n .  a&nitl#6iulGau 

dindriivumLilwni 1 hb4 unza~jnitl36iu~fi~udindriivumadi~sioLda;I 1 gdmifi) 
w 24 

~ ~ ~ I ~ I U I U ~ T ~ ~ ~ ~ ~ I ~ L ~ ~ ~ I ~  ~ f l u ~ l ~ u d l  (serial dilution) ndtd ma 

I. I?mbi?adi~6iniu~~nni~uzui 1 iin88mtbiluil~dmQ&W (automatic 

pipette) ~ i u n ~ ~ u ~ a a ~ ~ m n a ~ ~ n i f i f i n a u i m ~ ~ n  (microcentrifuge) 
J J 

2. ~ i v n a m n m n a ~ n n i f i ~ n d ~ f i ~ t m ' ~ a d i ~ u i ~ v m u i l ~ w ~ n n m z n ~ u a i t  
J J 

L L ~ l U ~ ~ ~ 1 U 6 l n i u  diuvlroahuLvaaauunmznaunaiu~q~.~ (Micro-highspeed centrifuge; 

Heffich Mikro 20) d n ? l u l k  1.000 musiaulfl L ~ ~ L I ~ I  1 ulfl 



@d 4 U R I ~ L ~ ~ ~ ~ L M ~ W U U ~ ~ ~ ~ ~ ~ A ~ I ~ L ~ ~ ~ ~  d6f.l Heffich @ Mikro 20 



Y Y  pd 5 ~ ~ n n t w ~ s i ~ i o ~ n s t ~ a ~ a ~ f l ~ ' ; 1 ~ ¶ i ~ n 9 i ~ ~ ~ d i h ~ d d . j i s  Difco Laboratories0 

3 i w  Y 
5. ~ I ~ L ~ ~ Z L ~ ~ ~ ~ ~ L W I Z ~ U L ' I [ ~  (CO, incubator; Forrna Scientific 31 10) $ 

i j ~ ~ i ~ ~ ~ ~ ~ u ~ s t r i l ~ ~ i ~ ~ ~ u ~ n s s n ~ a n ~ ~ n = :  5 dgnragii 37 stfiir¶n~ian L~IULIR~ 48 

%%.It 

Y i r ,  tdd 6 t t A n t ~ f i ~ ~ l : d ~ t ? i f ~ ~ M ~  Forma Scientific ju 31 10 



nisir~nzrirmua 
Y 

% a y n ~ i u ? u ~ r a ~ ~ u n ~ ~ u d ~ ~ r ~ R n ~ a ~ ~ u ~ d ~ i ~ ~ d ~ ~ a n ~ ~ a ~ U ~ a ~ ~ ~ ~ ~ f  

[log(CFUlml)] ~ L ~ = : ~ ~ ~ t i = : ~ i ~ i ~ f l ~ ~ ~ ~ ~ ' I ~ d ~ L ~ n f ~ d i h ~ d  SPSS 13.0 for Windows 

1. ~duuduuiiu?u~~anLw~-1l~mnanA'~ii?LLMu~M"LdduuLLdn~1d riaunit 

l3~iuid~udin~~sia~'11~mn'u~~ilni~I~~iuifi~ud~n~u 1 hht InaIYniiR~Gsu~n'uu 

h i ~ ~ & ~ w k ~ ¶ u ~ ~ n n ' n n  (Paired Samples T-test) 

2. ~ d ~ u ~ ~ u u i i u ~ u & ~ ~ w d ~ w ~ a n A ' f i ~ ~ u n u ~ M " ~ d d e u ~ ~ d a t ~ d  fiaunio 

13~iuifi~udin~Lpinz~5Ptn'uv1~;1nitl3~ioifi~udin~uarii~eia~da~ I WnidTnslini i ' i  

LduuLiLlurilLQiflLLW?LL¶uL~niLMa (Paired Samples T-test) 
Y 

3. ~ ~ u ~ ~ o u ~ i u ? u ~ a u ~ n b s ~ ~ d d o u ~ ~ d ~ t ~ n i ~ ~ ~ ~ n i ~ ~ ~ ~ i u i f i ? u  

din 1 4q~u.r ~za i i t : iu i f i~ud in iqn iu"~~~m~a diui f i?udindj inionKm~wiiuanni~~ 



20 
C r r -  

qin~rl8anyiouu iiLn8a uaz~iuifi~udinnnat~n3Xui:aunz 0.2 kslmnonq~nti:d 

n ~ i ~ ~ d ~ d ~ ~ ~ u u u n i ~ ~ X u ~  (One-way ANOVA) ~~az~maaumaei~un i i in i~ tGuu~ luu  

' L ~ Q # ~ U L L Y I U L ~ ~ U  (Tamhane) 

4. tGuuLiuu~uiNL&Ltun$ioudLdduuLLda~~dniutlK~nitl#~iui~~u 

11inariirriaLda.r I ~ d n i r i  rzaiiriiuifiudin&niumiin;a i i s i f i q ~ i n i i i n i t n ~ b  

i i ~ t ~ n n i l r n i i n ~ I 1 7 a n ~ ~ u u  girnlio unzduifiqudinnatnan3Xui:auaz 0.2 I~luWniiR - ~ L n s i z d n ~ i u u d ~ ~ ~ ~ u ~ ~ u u n i . ~ ~ ~ u ~  (One-Way ANOVA) L~aznhnau6iaati?uniiinit 

L ~ U ~ L $ U ~ L ~ ~ # ~ U U ' M U L B ~  (Tamhane) 

GQ A'iU'.~ni.~q3tl~ssrr 
v Y 

n i r ~ n w i l u n 5 ~ ~ l W w i u n i t ~ d u m a u ~ i n ~ ~ z n t ~ u n i ~ ~ ~ t ~ 1 ~ ' T u t t  n i t  
9 Y J 
~ q o l u u y a ~  n ~ : ~ u n i w n u n i n n ~ ~ i ~ ~ n ~ ~ ~ ~ i ; i n u i ~ u n ~ ~ u n  13 qainu 2552 acmad 

45.7612552 lnuainia~ntdL#ii~u~~t~nitq::~fi i~unit~~4~tiuazL~upl~arnit; j(s'uwfaukr 
r i 

a r a i u u o m a ~ t n n r n ~ i ~ ~ ~ u ~ ~ ~ ~ n i t ~ ~ i i ~ u ~ ~ ~ d ~ u t l d ~ a a ; ~ ~ ~ t r n i t ~ ( s ' ~  I s l a i~h iqu  

-" 2.l ~ n ~ n i t i i 3 a l d ~ z u ~ n ~ n n i t ~ l i i i i ~ ~ l ~ ~ n t ~ n i r ?  

q:'l&Turiz1'ld 



baseline 

Saline 

CHX 

1 hour 1 week 

Y fld 8 ttnn4rii~aio ~ 8 r d a ~ ~ ~ s t r u ~ ~ i m ~ i ~ n a ; 1 ~ a a ~ ~ m d ~ m a ~ n ~ f i i j a ~ n ~ f l ~ 6 1 n 1 ~  

altrlfia%o f i ~ U n i ~ . [ d ~ l ~ l f i ~ U d i ~  (baseline) U~rM~jnlO1d~iUifi3Udin 1 hh4 URr 1 

& d s l i $ ( ~ ~  = 6 1 u i h ~ d i n ~ i i n i o f i n ' m f w ~ u . a n ~ i ~ o ~ ~ i n ~ d ~ a n ~ ~ a ~  Saline = i n n i a  

unr CHX = ~iuihudinnnaLanii iu) 



m i n d  i ~rliuuduuriiraduf~i~L$ofiLw~mnann'fiij~unuA;Innn~t::~ii~ riaunitld. 

$ i ~ i f i ? u d i n  (baseline) fiuHfinlt'L# 1 $'ah4 

Mean difference SD Sig. 

Mouthwash T i e  interval log (CFUIml) log (CFUIml) (2-tailed) 

PG Baseline - lhour .592 .365 .000* 
- 

Saline Baseline - lhour .025 .235 .53 1 

CHX Baseline - 1 hour .996 ,388 .OOO* 



2 mimd 2 L~wuLbiuudiL~~uGuimL'~~afi~mdmnann'~ii~unudama~t~ii~ riaunitl# 

$ i u i h u d i n  (baseline) <uaRjnid# 1 8dmld 

Mean difference SD Sig. 

Mouthwash Time interval log (CFUIml) log (CFUIml) (2-tailed) 

PG Baseline - 1 week .468 .509 .O00* 

Saline Baseline - 1 week .I14 .368 .07 1 

CHX Baseline - lw .696 .616 .000+ 

4 ~ d a ~ ~ ~ w u ~ b i u u d t z ~ n ~ n i ~ ~ i u i f i ~ u d i n ~ ~ a i u ' ~ ~ ~ m ~ u n i ~ a m ~ u i m ~ ~ a ~  
2 J J  J 

Lmnllmnankiilunu&tzuzLqni 1 h ~ u s r r f i n i t ~ $  wuii f iu im~.aa~t lau~~~daf lu~~da~ 
--J t z a i i r b u i f i ~ u ~ i n h o f i i u ' ~ ~ ~ m ~ p I q i u u m n s i i ~ ~ u a ~ i . j i ~ u ~ i ~ ~ n i ~ f i n m M t z ~ u n ~ i u  

4 & l #  
nmuusauaz 95 (p< 0.05) ( m i o l d  14 irminuuqn) ~ s l u ~ i n n i m m f i o u s i o h ~ u ~ ~ ~  

J J 
~%huunu~au (minqn 15 Iuninuum) ntz8iunqiudoulugaun::uauaz 95 (p< 0.05) nuii 

$ i u i f i ~ud innna~an~ lu f i i u imam~u im~~a f i Lmod lmnann 'a~~unu f l~~~u ind~m 

oacatui~a6iuifi~udind~fiitfi<m'1:wBLLapIniltn'~inLd8an~hu ~~az$i~n8amiui iKu 
2 " 3  Y lcosijlir~dur~uim~~afiLmtdlmnonn'nii~unu&nmactzaii~$iuiusiaz"~~Qmco.ju u i u i  

f i ~ t l i n n a a r a n i i ~ u  unz6iuiu'~udinl.n5urnniltn'niuitoamlrouim~~al1t~uinnii 

$i~n8aadiqiiCudvTqj ~rii<u 0.971 ~raz 0.567 lanaurly siaijaBBmtmiu61Ku uaz 
J 4 ' 4  di~oaunonnma~aa~$iuifi~udinpIaa~an;ii"mu~diuinn4i$iuifi~udin~wBLLanni~tn' 

J dirk 0.404 Aan4adgsisiiaBBmo (mioltn 3 ) 



Mean difference Std. E m r  

Time interval Mouthwash (log CNIml) (log CNIml) Sig. (2-tailed) 

Before - 1 hour PG vs. Saline .567 .072 .OOO* 

CHX vs. Saline .97 1 .076 .000* 

CHX vs. PG .404 .089 .W 

* pvalue < .05 



Mean difference Std. Emr 

Time interval MoutIlw~sh (log CNIml) (log m h l )  Sig. (2-tailed) 

Before - 1 week F'G vs. Saline .345 .lo5 .004* 

CHX vs. Saline .58 1 .I20 .000* 



~iidmuuarn?3Cu 
Y J  7 n ~ q c r u i u n a a n i t f t n w u L w a L i l u u u a n i ~ a n  

4 4  rl, rlhud.r~ilunirattusi8uidrrqnfl~Lda4aunmuunv~tuvna~~?lmr7uylu~d~~runit 
J i n ~ n i ~ n i r n n r r u ~ d u l m u ~ i u i ~ ' a u d i n n ~ ~ u i r n ' ~  ~dau<mduuan~inqrijqnfdi~~a 

4 A uhqrk tunau unrmddi11~nakldunuku u n r ~ ~ i i n n i r t r n i u ~ ~ a . j ~ ~ a ~ 4 a ~ d i n  

~ $ a ~ ~ i n ~ d a l ? ~ n ~ u Z 1 d a ~ . j d i n ~ ~ ~ i i n n i n r n i u ~ ~ a ~ l 6 ~ i u ~ i n n i ~ ~ 8 u m ~ n ' u ~ ~ ~ a ~ C a < ~  
J 

du uan~indrdla~lrjLiimwflLiaudacn'oa.~~a<ndu i innir iau~ui unr~ua.r~innit<mgu 

~i luni t~nnaidl4~aniuiauiu ~ i u i f i a u d i n d ~ ~ a n l 4 ~ ~ ~ r d l a i l l d i j ~ i t n n ~ ; i . r  unr 

wn~i.r inu~du~ 

qintiu~iunaq n.n.a.(io) nui i t iu ihudindi in i r ln$unnni l rk in 

rdiianvliwudnaiu~1u4us'auar 2 niuirniiWiuauuun~hniimn~ntdOnnank5a 
w Y J  

unukindahdlud 1x10~ CFU rflu~uu^flunni r ui; lunmrdqmdiuiL~uanuuvbij 
" Y nirlnZunnnilr6qin~dZan~L"wu ~rn iu i tn~u~~aauun~dua~m~~nolJfm~ann' f i~unu6 

~&~Ciu.riauar 53 ~ a u n n a ~ ~ ~ ~ u ~ . r d t = : ~ n ~ n i ~ l u n i t d a b i i u ~ ~ a ~ a ~ ~ i t ~ ~ Z ~ ~ a ~ n i ~ r d i ~ a  
YU" 4 riiuiwnuatjlu~iuifiaudin 6q1?uni~<un!qu~ a ~ u s ~ ~ Z a n ~ n " s u u ~ i u i f i a u d i n ~  

Antiia fmulhininrlnmg~uifiaudinlmun~a~dui~~u~ani r ui; 
* Y l  E ~iuif iaudinuirtgiud~flu~j:~u~auiuifiaudin~~a~tln~i;;udnaiu 

t 
~4u#ufbunr 0.2 da2inlmn~~nun~~nnuni~m4~~01aonrfld'ucri~nui~u ~$aqqinuiui 
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n ionnnau luh t  d j ~ n ~ s ( t ~ ) a ~ ~ ~ d a t u i ~ i n ~  lmuludat 
Y Y 

d i n ~ i u i r j ? u d i n ~ r g n ~ ~ a ~ ~ t ~ i n ~ ~ n i u d ~ ' l M " d t r 3 n ~ n i w n ~ t d i n i u ~ a a n m n t  LLnrLaa 

' t L ~ ~ d ~ ~ ' l ~ ~ ~ ~ d l n ' 9 ~ ~ ~ t ~ ~ n ' ~ ~ ~ ~ d ~ ~ ~ ~ ~ d ~  LL~~~~'llJ$hdYl~6(51, 52) dl ' l l%l l t%J~l~ 
Y 4 4  J A' 

ae~fiitlw8usmmibn' ~ ~ ~ ~ ~ i t ~ n ~ ~ a n ~ ' n d d ~ ~ ~ ~ t ~ ~ A ~ L t ~ ~ ~ ~ n i ~ ~ ~ ~ ~ d ~ 6 ~ 1 ~  maiu 

d u l d ~ ~ n d t r n i o r r d t i i a  lu~in~uiifii i lnnlnldtfiu ~ ~ n ~ s ~ ~ d a i ~ d i r ~ ~ i l a i ~ ~ d o ~ n a u  

f i i t ~ w i i m ~ n i l s ~ ~  ~ m r ~ n ~ ~ a n ~ ~ u d l ' l ~ i ~ i u i t ~ ~ a n ~ ~ d ~ 6 ~ d l t ~ f i u d r r ~ n I ' s n l w ( 5 3 )  
2 

uan~ini;ni~~~u~~aditdiniu'11~t~ifi i~u'~~~~m'11un1u~ktn1t~#i1u1Y"3ud1nti]ut3nl I 
1111 J Y &ht Q I ~ ~ I ~ ~ ~ Q L L U ~ ~ L ~ U Y I H R ~ L ~ S Q B ~ ~ ~ ~ ~ I ~ ~ L ~ ~ ~  t'iu1~1'11uuil~n 

Y ~ i n n i t ~ ~ u u ~ ~ o u G u ~ a L ~ a f i ~ ~ i d k n a m k i i ~ u n u ~ n i u r r k t n i t ' l . a " ~ ~ u i  

f i qud in~ f lu~qn i  1 & l u t n u i i d r r i l n ~ n ~ w a a t d i u ~ Y " ~ ~ d ~ n d i i n ~ t T ~ S ~ ~ a ~ ~ ~ l o b i ~ ~ n  
311 ~ ~ 8 a n ~ ~ u u ~ u n i m m ~ u i a ~ ~ a u t r ~ u A i n i 1 ~ i u 1 ~ " ~ u ~ 1 n i u  airrr~aiq~Zmqin 

n i o ~ w 8 ~ ~ a m n i ~ t k i n ~ d ~ ~ n q ~ u u ~ k n w a ~ f ~ 1 t t a ~ i t ' l n & ~ ~ u t n ' u f i 1 o ~ m ~ ~ 1 a 1 u " m a  ~gulw8 
Y ~ n ~ n i ~ t ~ d ~ t z n o u a u ~ i n d ~ m ~ a ~ a i u a ~ m ( 9 ,  10. 53) i t i i~ rYpniaunniu~mu~~u~au~u 
J ell ~ i n i u l ~ i u  lurarnnne~an7flu~flunitK.~tmtirrr~~niuKauin unrd tquanaat~na~an 

J~un iu i ons ' un ' u~u i~d i t 11uda~d in i~1M"~n~~ t~~ l~~ i l u~~n~u iun i i ( ~~ )  

adic lo?l~dtr3n ' rn iw n i tnnr$atr r i i~cbuiu 'qudintwf iuaAAi l t~  

L ~ u u L i u u r i u $ ~ u i ~ q u d i n R n a L a n i ~ w i u r r < t n i ~  1 Kdmi5wuiiliii 

n~~uunnd~taditiil iudim'q.j ai l rde~ui~ inmna~ani f lu~oaau 4tlai3t'l~aifiiau'nolu 

n i t ' l ~ ~ i u ~ Y " ~ j l d i n a d i t f i d i ~ a u a ~ 1 i u $ ~ i ~ u m  ~ ~ r r ~ u ~ ~ i n ~ i d ~ u r d u t ~ u u u i ~ t ~ i u  
Y J cd Y ratGuim~.aantdduuLLdatldd I Xdnw atuiu~~qudinplnaLaniAuu'~iiuinn4ii iui 

J f i ~ u d i n h 8 ~ ~ a ~ n i l t 6 ~ ~ n r ~ i ~ n 3 0  (0.616, 0.509 ~mr0.368 m i u d i ~ u )  (mioitn 12 'lu 
s 311 J 

nimwuqn) ~ n ~ i n ~ ' l u n i t ~ ~ u n t t u u a i n i a ~ n t  I oiunwunir~m~u~~?aw~Ln'Pat~a7'm 
A 

r7urr<t'l.a"~ne~anifluaditda~uat~flu~~n~ I Kdnirrdtm~nfinumnit~nwiriaurrdid 
J J W E  

datn i r~~~aa~mno~ani i ; iu (42)  ' l uaama ia i~~~on ' l ~u iu iY "~ud in~w~~~anmi~~6q ' l n  

~ ~ l 8 a n ~ r " s u u l d w u n i t E ~ ~  

~ i n n i t ~ n w w u i i ~ ~ ~ ~ i ~ i ~ ~ u d i n d ~ ~ i t l ~ S ~ ~ a m n i l m ~ ~ n ~ d 8 a n ~ ~ ~ u  
Y ~r~~~iu f i iu imhn~mm~~af i~~1td l~1nan~nj~~~~~uf ld~d~uni1d1u1Y"~ud~nnna~anJ 'nu 

C C 

~~dad1t~m~niunitCwS~~a~nilo6~~n~dSanqr"suu~flunio~n'~~inattu'11i'i 6tCuriiuiY"au 

d~ndiinit~w'imnn~lt6~inLdSan~3uu~tai~LilunitL~anIYn'~n~udo::aintdiiainio 
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$a raua uua 
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" Y Y 
o'uhaa ttun$$shfla~dju3nit~&~n11~11iim fnuawiz~aauun$$o~~~mn~wtd~wnan A'n 
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d~ndr ic l f i~ i iml tn4u~ ttnz~danBn~nu n i t i l n w b 6 4 d  jfin~tmk4eialdmqtu'nitiln87 

L~alunjudrialfiL'lmlt~~n'u6LAu L ~ X I  lno t h n  j u8Cn~ i l u~~ad l r i l 10an t  ~qulun7t  
Y ~ 9 7 ~  L'iulm Ldu L ~ B W  a f i d l r h  LLM ?4??1%4 (Porphyromonas gingivalis) 
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