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Abstract

The efficacy of handwashing to prevention transnission of
infections in the hospital is very intrnrtant. The purtrDses of this
study were to compare type and colonies count of bacteria found on

Health care lErsonnel hands washing with soap and O.5% chlorhexidine

in 7Wo alcohol add t% glycerol, and to compare bacterial contanination

of the solutionsr soaps and towels. Total of 110 surgical ward health

care personnels of Hatyai Hospital were recruited into this study.

Fifty-six subjects washed thier hands by soap and water and then dried

thoroughly with towel. While fifty-four subjects washed thier hands by

the solution. A baseline count was obtained from all sanples and

percent reduction in skin flora were measured before handwashingnimne-

diately, 5 ninutes and 10 minutes after handwashing.

Gram positive cocci (staphylococcus coagulase negative, Micro-

coccus spp. ) were conrcmly found. Those found next to gram lnsitiveCopyright by Mahidol University



cocci were gran positive bacilli (Bacillus spp.) and gran negative

bacilli (Acinetobacter spp.r Enterobacter spp. and Klebsiella spp.).

The reduction of bacteria in hands washing by soap and the solution

were 30-50% and over 9Mo respectively. There were no significant

difference in the mean of colonies forming unit before handwashing

between soap and the solution (P=0.299'). However,after controlling the

colonies forming unit before handwashing, the difference average of

colonies forming unit of bacteria between the two groups after hand-

washing irunediately, 5 minutes and 10 minutes were statistieally

relprted (F0.0001, 0.0001 and 0.0001, respectively).

Bacteria contanination were found very connon (94.7%) in the

soaps and towels used in this study.It was remarkable that the solu-

tions leere not contaminated at all during the study. The conmon

bacteria isolated fron soaps and towels were gran positive cocci (Sta-

phylococcus coagulase negative,Micrococcus spp. ) gram positive bacil li
(Bacillus spp.) and gram negative bacilli (Acinetobacter anitratus,

Mrrraxel la spp. ,Acinetobacter lwoff i,Klebsiel la pneunoniae) . Bacterial

contamination in towels were obviously heavily than in soaps. Colonies

forming unit found in towels and soaps ranged between 2-25I,000 (G.M.

1,106.9. ) and L-6L,900 (c.M. 228.1) cfu./ml. respectively.

In crowded surgical wards where isolation and handwashing

facilities are limited. The combined handwashing antiseptic(0.5% chlor

hexidine in 7Vo alcohol add l% glycerol) should be considered as an

alternative for corttrol of cross infection from hands to patients.

Nevertheless, conservative handwashing with soap,water and towel still
be cheaper than using the antiseptic. Cost-effective analysis in wards

other than crowded surgical wards still need to be deternined.Copyright by Mahidol University
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d,,r ffwn fifl nranrt fi dsn 1 ilr u dnilnru udsfl'l?sy,tlmanrntotfirlaudo{fuf:{?wnuta

doffu (gl

nr :fi n r #or ut; {?r, 1u'l aor oosrltot fiur firrhnrn r m rsfleffua$qfrn'n g r fi fl nr:

6or#o6o :uuudrgutotf,rhu ro{ uaselnar ruqdrrldur:orifnrdusnrrs,:aoYnu'rdrdu,r

slonr:utt #o r {r{Cr.rnru d{ r fiun'r:dr r asunalnnr:uwd r dorfi ( r ) n:sil?un.lifio r #o

'luTi{ilrl'lu'lalJsvnoufi?ufleffufifu 3 il:sn1t fio uudtqoo,d, nutnnr:und,du ou*

nmillaslonr:fipr r f,otosfirhu dtilnau r duatutfiu r ufiougnrd ( + )

nal nnr:uri, #o (u""t *isn of transmiss ion ) rosT:nfin r #oruri{flurula

ihfiunrunrt uodmfu fio :sronr:fufra rdu qnnrrnnl{n'l:u$fnddffueA.r6rt?unTtfiflo

tfftut#to.nfirhuuf,rurffufio.rfirlau:ruglolil frofirduorto'lnqna'rn?as raunr:firtfiouf;r

ornfiufiotfirlauudrav:ru (s ) 1fiflnr:6lnurdtnr:rt6fffinr:fir.rfioof.r't iqulfi?f,ff.r r nsl

rufi rynarflin'r{tnliurmtJf,r.rflarflut +or, nfrtoT nf,ruffaffrhu n€or#a.,rflor#o.rrfidr#

ffufirhu 1oy ff.rfiu es r#urfi{rnr:flr.rflofirfulfinr:dflnauffid{otunr:flosfiunr:

rfinr:nfror#o1ur:wanura ddritnr#rtflournn'i't 9o ro esdrm:nanflqurtott:n

frqr#orur:{wr1ma (7)
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nrrflrrflo r fufu a"r-nqfiocas r au'trl'tfi rmrvdrflomtqnar n:lul:tt{ururaffnov

uurfloufiaunaflndrrt 1 il'rnil'lu uasflronrdu"rr#orudrfiruflfirlaurdt iiototgnarn:

trlrflususlosuf r#orurilrfiu usloroesnaru rfiturnd.rqot rfiorlot:ntul:{r^ru1u'ra'lfifi?u

fi.rfiu qnarRinl{n'lsnnntJnmoslfieivfifindtn?'lrJtrfuornr:f,rdio rdofiotitnr:frruffa

flrlrurnin fiufififlmudrufififlfiuflrhsnurd.r rdoouruuflfiAfiuflrlaudnnurdt n?ios'lfi

o:smindr umfi r €uov gnuttrnouiiorou drmtrdruflflrlrurfi

flT .rflo r funr:n"rto r do: ou tdnr:n1 {n1 un'l?l

florfi=uflr 6r or r fufi orfl qurndrlouffr vitur n

nornur{rdta.rnr:f,rsflofifio rdon"rtorqaflnoonlilornfiorfi ruf,ofloud4o n1i

6o nr:scf,r{uavffogrfir#oilqnoonlilo1n

r*orfiflflrfrdfo{'tuanaonr?a'l uacfliloflr

fis rdordrrtrrua rilunffot nr:f,tflodgnfiotovfio{01fiur{uasuluno figrrioroannour ?d'l

tunr:f,rsfioarrfi (g)

nrsf, r sfi odn:vntfiuo{freruruuofrrhu aT ffq uaunffau n:u' t r {w,'lln au1ol}rd

ruilonfiu fio nr:ilonf,rsfiaua$uasfl"nl:silr uf,ufiorffuf,rfiaufiravornuflnrfion$.r rfiua

uf,rfitasqonfldourrufin ?Snr:fi.rndrafiosfio.r r frrsrfir.rflod r nrd t srodilurura n"Ttfi

r6luraaruavlrklssrrn u:snoufiufl{1un'rfl$nsflo*rueuqro.tdrsfir.rflo'trirfiu.rno nr:f,rtfio

6.rgnav rouo$ lstrJo 'l

urnr'lnfin.:flrtflodfloffi rrar'trlrmnsdn

firfiuf.rqlosl:n (reservoir) frufunaftiffi (rO)

mfoag$r#fl r #onaflvntu r fiouog

uav r f,ur{r r uqudtfinnfi r fforuflo

'trls{rilrroaoo"1u?ua.{r uasflronradosuw*ttffrfldurfifiru rv{:'rs r#onaflrtfiuuuufloflfi'r

r#onafln*tfl11? (Transient bacteria) uavnaflwfso'l (Resident bacteria) t#o

nndwdo$rlrso"mnrusflooyflfl?no$:onuuf,aufiruavdut:on:rowlldffi?un15 tnrv t#o lu

r*d,#unuflrdan:mosudnt'I#rfiudonltuurfi.ur#odrfinfiu"tnrl l dor#ttudrfiaur:o

flfl?oro$:oolfhu:sns rrardorfio rdoqaflr,rdo$u:vo"rovvruuf rlnrfirufi.:#unt f uslosfl

ilrsil'f Br toro-2oyo dar rr:no$r ufi rnfirfiudna.rt u nr :f, r rfl o ff e ue{$o vflrl:s f,vrfi nrt,t r flu t
rdoqrffo,d.nufir,iitn:ra rilr#u udlrffonaduurvodo$ruflarni.r#uf;na.€'trflrld'lrn:nrffErCopyright by Mahidol University



oanlfitaunr:f,rtfiofirua$ tflrflffouusutr durfiun, rf,r'rflorrnriuqnalnrl$::wuurad

dofioufififrfirun fio nr:f,rtflodounnvufr.rffifraffrtau,ufrtfrrffeiorqufodsffnu*tm.rffrhu,

ilaurfinrtguafnur n9oufrfifrnrrau1ula n€ortf,frfistrruruunr:frnm ( 11 )

nr: r ffonrfirl"srdrr r dod r rmoau fi r fiunrr r 6onvd.rfirfiununr:flr.:flofiaua$

rI"u'rdrrr#odgnrf,onrurtfitunr:6tnur#'rfifi0 o.5zo naordn0du tu 7vo uadflogod nar

r% ndtryo:oa firuruqruatvsrydrrriulddarruliotfitfideoan lrirflur?a1 lrlfiott#fltru

nr:f,rt n.tdttu.firrfia?umtilto{ o.s ro naordfi8fiu rdorfiunr:rfuru:sfrnfnrnEfo{r

r1*nnrr?ilqnienfirsrtdonTlf,:susr?al"tunlrdrrr#orfiuruffu uasruefi r%nfirqo:on

r dorlot fiufi oufisunn $as:s n'l u r fioro r nuoanodod

r fiuduorfufiu r fiuotl'r.rduf,rd r nr:f,r.rflodflu:sfinf,nrw r fiufrrt oanffgunr:

rlotfiunr:thunonnr:fis rdotur:{}ft,'ru1a rdo.rornfio rfiuoiurcduwi r#onr,,rflrufieifirrn

dqq uonornflilnr:flnurnrt:vuro?ilg'luarsnr:flnurrrnrJrnr:a?uqiln1:isu.loflo{Tin

6f1il'lron'fl fi:ounr:ufuuqt r nnflnnT :f,r,riiodflrnsflnfinrn d'r r#onaflndmrtfi$ouuu

fienfituirrnrilorfiurl n{ruun:rurnsf,on:tnor rdu staphylococcus epidemidis uos

staphylococcus aureus, n{turnruat rdu Klebseilla, Enterobacter uas

Ac inetobacter fitfiunr: r 6lonidnr:f,'r.rfloddsnanuasflil:sfrn8nrrnunr.rufififi ds r fiud.r

darffq tunr:6lnsrrnut#fi"urrAorfirAn6n"mr:ilnuruf;rludrtil:s rnd fliffuaurodou

6lnurnr: rdonltrunr:flrtflorutf,firuuofirtruflaurnru t:.lrry,1ura6uti rdo.rornflanril

uenfiot oiu?u{na1nt ffnune.,rrudusrndlr{1ue T ndrnuflnurtudrrilrs ryrfl uao rdo

ilrvtufiltunr:dosu'tn tfuuurnr{lun'rrilfrifiiiruuruar rdorfirfinnrafi"tunr:aoohreu

rfonnfirnruflo

ifftrJ:sa$mtnr:iflu

1. rfroflnurru€uurfiuusfio unso"ruruflamou#onadn dfiom-rr{rnffrdfiou

uavufrsf,rsflofiaua$ nfsfl*rtr 0.5% rfrrorgn8fiuru 7vo Bodrrogod nar tz nilrsoroa
Copyright by Mahidol University



z. r fuflnsT r u€su r fiuunrsrru,fiounoo, #oqadnrua{uasfiT 16o$o iufuu r frru

firnufl"uro.s% nnordfiS6lu tu z0% uonnagod Nd$ r% nf,ruoroa

oru*tT unr?f,a

1 . a"u?uflmruot r #oqafin rlousnsufrrnr:f,rsflofirue{unndrtffu

3. o"nnuflm'mo,ffuna$n rff*rnr:f,rsilofuua$ uauuf;tf,tfiaufl:nn o.sro

naordr66iu xu zozoronnodsd ?$tN t% n6f ruo:oa unndtfiu

2. 0"il?ufl*nourdunnfin rtousasufrrnr:frr.rflofiruflTr1 0.5% naordn0fiu

"tx 7vo uoonodod we$t tro nflrsaroa unndtffu

uoanodod N€rt tyo nif rso:oa usnsh{fiu

fuiioufusf,n

4. n'lir,urffourffonafinua$ firrfqflo uaeluflT,r o.s% naorsn0Gfuru zor

r . flu:cur$r$tur:.rrunu1aillenffffiqsn1?mrr r nsfinmgrufidr

2. tnnflnnr:n*unauavf,rtflomtf,auurmd navrdrrfirdnrmr:rs'lma'trl

unndrsiru

r. flrl'ludrffiunrrguraotn r {ruflrdrun{rmoaouavn{tn?uQulrl$nndtffu

beffirunr:?f,a

fl?flurrlerurronrupdef,u r durfruqrf,ffudaur;nna dtoroesflnadoehrusmr

mrrffonaflnrd
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.rolf linro{nr:if,u

nrtlffufi r fiunr:6fnsrsflnunsohnufinil$o{r r #ona$n d r*" r #ordfornfiroth.r

flrr6u.rt#udf,r,ffanrufr.ru?rarofloqotr{rrnl'rduoflrlauFfaun::r douuasufltnr:f,r.rflofieu

a$ uauflt't o.sro naordn0fiu rt 7v, uonnododndu t% n6f rso:oa :flun"mlitil1v

r#oilsunrtflrdo, rffsnr:flr.rflofiufi,ufitnr:f,rtflo s urfi uasuf;tnr:f,tfl0 ro uT fi

d.rosflnuttur{rrflrduaflrlruArfrq ur$nffnun::rJ Tr\ruu'lu1ail'ln1u{ o"u?u 8 uo 'td

otfioorquaeil:sdunr:fftunr:nn'luo*ru?il tto au uasnlnr:rn or#uo.na$ firrfirrflo

uasfl1rrr 0.5% naoran8fiutu 7o% uoanoaodemt 1% nffrto:oa

flsTrffinl

nflmaao.r (Bperinental grorrp) rma6t n{tr{rnfirdd.rgnfiolr6on

t{r{nr:noaot lsrulrlf,r.rilofiea fl"ur 0.5% naolgnifiu \,tr Toyo uoanadod nffit L%

nf,tuo:oa snvilnr:rfit.rfrrorlr'rfilrmsr6uo,dudeuffaf,urfi'ru€raafio douttacilfrrnr:

f,r.tflofirufl*u1 a.syo naoldr66u r,tt lwo uonnodod Ndu t% nfirsoroa

n{rnupl (oontrol group) rurudt n{rur{tnlrdd.rgnfrnrf,onr{rfnr:

ilaao{l ou"lf,f, T .rfl ofi a sa{u avflru:sil'r u asitnr: r fiuffaoti r tfi"r r nry r ffu o r dufi f;ufiafl rnfi.r

ui r rafi o douuasufrrnr: f,r silodl'lua$

dlott ffnf,osnanr:ddd?uq:aour rilouaso'ruau

r urrsdrfittnr: r olqr fiu:or

rffop$x (Microbe) umudt dtfld?st{uror6n uiaril'tiorlo{t rfiufiaust'l rud'l

ilnr:flufiufTprunr:udrffe r doo$ruanrwd

rf,amlrfroXafin (r:rpe of Microbe) ruT ufu dom.rrdonasvnr€adocrot

n{runafurdn:rorsuornfiaodl.rdtd.'rq:ao touflnu'l rilr{'rs r#ouunfirflouund.r. rdirfiu rri

L
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e"nnuflrurorrf,apflu (colony) ruruih o.nnun{mo.rrffoXaflrrdfiurfi

nruufitnr: ro.r , du tnuuhl"u #uo r #oderffanrrfi.ru€ r rafiamr r {rufirddouuasufrtnr:

flTtfloffrua{ uasfiTlr o.s% naararfifiu ru 7wo uoanodad netx tvo nf,rro:oa 'tu

r*r",#r lautfi I nrrrurfii{ufio r 66 (undilute) n'rtfirdoerrtufrn:Tdril 1:10

uas 1:100 g'lillilnf,avo{mnn (pour plate) lucf'ltayalrur"'ttrffu.rr#on€Ufin sou

onr{ (tryptic soy Agar) uav uc.conlry agar uf,rour{rufloudnuprqnm4rfi tz"c

u'lu 24-48 f,rrlt tlutltrn1rn:aoftdnumtrdoXnflr'rdofi{f (cru/cc.; ..no,,u,#u.,

t dudr,ir fin"rtfi r 6oo r tu n r {un:dilfi,rrt, #u{u*l u rluoutilarm :on: a ofiul fi oc:r u {.ruo.l n

otu,#u.rdodnnr?rdoerrludn:rdru 1: 10 uas 1:100 sniladrl dwratru:ou

r {rrflrdnaflrlnur t:srmlruraillqtu{

f,rr&,rrf,s rrrufit d'r:nsa'lu{rou.r.r,6oo,ffu n€ffin sou rr:orl

(Tryptic Soy Broth)

nr:f,rrfof,ruct$ rmu6t nr:fitflonrilffunoudrorufi(z) (gud r n'lnr{u?n q)

1. rflnfinfir$ddtrflo#'r z {r,r

2. t#d$ilanitoff.r z {r.r

r. lfirlrfiosarfruufrrflofiru n'r.rflafiaoonrfiflritonaro$:vu{rtsonfirqo{fi0

firu uflrvtan'lilil't nrrSufifiuflodn{rgrds

+. tfidrilo#.r z fir.rgfru rfifirfioo{:vudr,rfru

5. tofiaflofi.r c (t nr{uflafrrurffio; mtflomT ga.ruunlrilo{rt6ru nrrdufifiu

fladn{r.rnd.r

e . t fi {tflom r n'r;ouf,afraurifl ofi r u u f, r gl uur nr r dufi fiufi rfrru$fl odnff r'rud.r

z . t#ilar udrfl oxndr rarfl om r pa.suucrilofir u nr r dudfiuflodnfi r.rnd.r

e. drufl'lornuaruflo6.r{oflo rougflo r {rfi.lufiu uauunfloflsndr{ooon

s . r finflorflufi.rfiaufir r finflodsorn uf,arfrfir r 6oflon€odononfl efranflr

ffuruud r-g tfirrarodrtflou go lurfiCopyright by Mahidol University



nr:f,rtflof,rufltr o.s% naotgn8f,u 7t 7M uoanogod Nd$ r% nffuEs:oa

rnnufit nr:nqfi?re"nrau s 66 atuurhflo udrpruroufreflo #oufinnrfiufitnrutu

go iurfi lnuldfios r6nn'marrurfvorst

rltlr 0.5% trrorgn8flu tr leA uoanodod rfrt t% r6rm:aa rurudr tu

rlrar t,ooo 6fi il:snorffru

Glycerol (17" vlvl ahr?u roo 6{f

Hibitane conc. (O.5% w/vl o"nt?u 100 6fl

Alcohol 7Vo es rfirutffn:u t,ooo {Hl

rrrsrudfarn{recldfu

r dorfi r fiuuu?yn{tun1: r f,onffid r uu1sdiltufl r:f,rsflo
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wrt z

mrun:rdr*rrios

nr:tduf, rfiunr:6lnurffisdnfnrnmrnrrf,r.rftafirua{ uasfl"ur a.s%

noordn66Nu rlr 7vo uoanogod Nrnt t% nifrsoroa $taurannul?s:srnrinuoumui{ud

rdua€or ff.rdorufi

r . earmrrfuo.r:snffn r florutr{rc,rrl'la

z. uunfi rfudr,nruuflzrniqul r aoflo

l. {ouusuttunr:#rtflo

+. rnsflnfinlnso{d$ uasfl"nndn r{odrfif,r.rflo

rtafrnrflotillt{wrlulo (Nosoeoniat rnfection) mruflt nr:fiqr#odfl

frnmefi.rfi trr)
r. nrrfinrf,oosffo.rt$rn1na (fifoo{turvuvfinfir I rurwdfur{rr{rfuf,nur

luli{}R 1u'la

z . nrrfrs r dofiu r ftfl ur:srsru.arunudtrlfltsnfrn r ffourdou u€0fl::nfio r do

r finrudrrni n9o r {fu r fodotnlrununufiu

r. SnfrngT ufirunf,fie uasmrfiotuffifinrr rfutvntunr:tflof,srrnfio,flufiu r
+. rrnsnflngruuduouJ'rnr$orfefiu rfiud.rdrnilsornRrtr€rttwmurn

#ottuu ul1nurfttrsro$rur:*unurasrsnfrnrf,o firfirfunrrnftnr#ofiutrrfiur:nfrsrdo

tul5,rtlu1malfi

I
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nnriil?rro{::aenrffotut:{rnfrura ( t )

r. flrhuildn:Tnru uas4?rilon.t*.nffu dsnrnrud r fioornr:nfir , #uru

l:srururn rfiud.rd;ilnsrr#gnfio,,rrfiurnt:nfin,#oturro*rura rfiudr tilqnltn.lu:erusn\r

to.rfidradr{iu::nfi9ouao r lmj:vrnflduYgoru€nr uasfouas 5.9 tuu:crnrnnu

*no.nfl:tnfrorfforur:tvururafftrfiufloffura€trrlflrlau6rurln::r{ouas 3.lturl:srnfl
anfrgorffinr uns{ouae 4.3 lulJ:srilrnnu

z . nr: r funia1uffil?ud.rfir:n r firo{uf,e nnfifrhudfl::nft o r #oruti{n{r.rlno

un:n'fioufioto$t:tuuru.uuru{u,odu r .t - 4.s iu rysrsfiorlfrrartunr:fnurt:n

frnrdoffu uasl:nfiqtfionrrfi::n rfi$nrufirns ds rfunatfi::,rr{urmof,ufirhurfifloun.r

uacntrfirfiilrtrl#druilrnffutunr:fnsrr:nfinrflo turlss rnfltnurudr{osas 10-2s cfo\r

tuilrsrnnr{o\ris{Tru'ruramsfggntfitutunr:snsrr:nfl o r #rtur, o*.u. u

g. r:nfiordutu:ro*orura f,tn"rlfiruonr:inurrdfirilrdna: Touro?r.lvn.r:

fi o r dodu'r qu andr ffo or oo snT finr :nir frnfurrlu:v dunafr r fo fr fi

+ . $rhu::nfrq r fforurr{ilr,'lu'ra ff.r r fiuund.rrr., , ffrtrndovunfruflffrleudu

qna'ln: n$ofldo$rnfi6ouff.rornoonelnl:{lft,rulotuuf,a rf,odrfiuar ruqm{t:afinr#o

lrl5{?tt luraffnes rfiurdodfisdourdhunnflru'lnndr r#odrfio.nqrun ff.rfiu nranr:{nur

r:n0nr#orul:\tt{u'lu1ad.rrr1fi uasolorfiuarrnqnTfirfion.ltisu.lo n€orfiurdodnrrfi

r fi n::nt uetoruii#u r fu r ?a.ru.ruravsr ndosnTffnrrfurunrur fi

rntnnr:ut* rf,o {uectranisn of transnission }

na1nnr:und r#ofluaruyrrt rfiurl nz,L3)

1 . nr:un*,drtrr,rro

t . t nr:frHfrd: ou sn.r nr :ffuffat fl u er5 { ro\lqnar n:oloffrrr s r fiu?fi nr :drr.trq

drJndnrrr?rfiprn'r:finr#o1uT5{?wJlu'la rdo.ro.rnfirlauoroovfrq,drr..,no*d lururadrr?
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nr:{nsr tdu ulmdenrefrlaufinslofiutrfinut$rfiflr{fio fioreosu"lrdoernflrhunud.r

rufrtdnnuud.rrf, rformurat#nr:uururafirlaunaru 1 nufrqdofiururnurrlrfifi'r.rflo

qno9ou.onfrtnr:tfinr:r'ururnfirlauudas:ru uono'rnn't:flr.rflouf,anr:1fifir rSoiiofir{iu

6narrn,ondsfirrffiqdo"nTffinr:uwfrforfi urnrirrfiofiofiurilun#uuavtritfifunr:ruduu

tu:sus r?a'rdw{ila?:

1.2 n1:'tou9oorrnnfiutu:suslnfll lnrutu:vuy r rusn) fioroosn"nrl

rfinnr:flor6oro,{:vuuyrrstfiuurutolfi rdu i:nnofiu firrfinta:nymura r#ofioro

fio r #ofirlrurulntiluldrfi r finnudurfifirnururafiurrlau r ffonr ad

z. nrrun*r#r:uuflru

z.r nr:friffanr.rdot tfooroosfiodrotfirnuarf,urfiofi'r rndosrfish{ t
rciu nr:finilonrfr0fiTrddsororilusuo rfltnlrdrur:.rfinuonorofior#oornrf,ofirfirlrurfi

uaslunrsn:tfiu{rtrfrortrornl:sfinr,tonurn1$etsorqrflusylo fiorourr#orufrfirlaudu1rfi

rdurduafiurn{o'rrfidr.r 1 rdu rnsuandquruasrfiuornmlrudrunart fiororfufraut

rdortnru6ffrhunSoornflrleuflr{lrfiriirnirudrunartlfi t:n#umlou rdu r:nffudnrau

rfudfu ffo#ttufronr:rffitrnf,o n'rrct?un'tct'tud'luf,stdt?s nnrpta nr:finur n1tnl cut

down nr:iotl:on tudrflfi*1. rfiualuqdunAqiinnfirfionr:finrdoufouwirdordlodr..rfi

utnt.nfi r#oorourri'tfinrtormr: :ns r{rm1rdrurnhu:nsurnr:drf,u::nn€oflr#or:n

o$udrrliiornliudn{'tfirfiuntnr:ursnouo'ln'lr fioroosurd r#r:tofiuruflffrlau n$o

r{rrn1rddu r itrfiiurgsn'luo1?r'lrfi* uoor.ndorofrosla:ounr.r rdoodn"rtfiflrtaudsorefl

rdor:nfiudnrduugom r a rfurur ilooiir#ffrfi ms rdurfioro rfluurusurrffor:nrufr{r}ru

rfirdufiu

2.2 lfuAn"t{ro'ln'l9l r dor:ndufi ao$"tuor nrdufoo$tu{*"rroddfiur. rgn

r{trflrdnrn?'lilrlso1onrrn1fi!fiadourfirliltunrr rduuruxo ugonnarlilluunaflo.rflrhu

nTrlrfisrornr:finr#atdf toutawrsadr.rii.rrufio.rrlrffofiT flrffor:nogruornrouf,afioroos

nT# r fi onr:fi o r #oruunradrfiord

2.s louf,ninrus tdu uunt q{u.fiie't{ffu$uu€orffrf,oaoan ttaeuila{ru.t

rffoofie'rsrntsn rfufiu Copyright by Mahidol University



t#rnufi*du'rfluo$nrruflanfi.rm.rruqurl ud.soonrfu z sflo fio rflodo.rffuo$

*an:ra (Transient flora)tlassflndorft,o{u:uo'r (Resident flora)(ro) ilofirflu

oiuasnd.rdrfirund.ruridfinafir,milndorfluo$$en:rarrndqn ds rdonaflnfro z gfln{f,-rfl

orurudunnsh.! fiu1 unr ildnrnu r of,oruay r1dflu qo r u dras nu ( r + )

r drn a firnrtr*nJou uiln anirl€ msrfi o unv r fuflrynddorfi r flonr:0n r doru

i:ssrura 6io staphylococcus aureus uasro{a{ilr 6o n{tmrun:ruaugflsrurl.,r

(cran negat ive baci l l i ) :9lt lt:ugrfimt t ffo staptrytococcus aureus uf,rou

orfluo$u€trororynfirurflr (Anterior nares) rjiuil'tot 7-7a% qosr{rrntrdr:.rnurura

dflqtntrfi ff.rfiu r60fi6{d'1il'lrour{*'tuluo1n'1fl d.rosrlf,efinrufiur#ofir ftrufi,r

uf,r r fionr:fro r dorfiornnl:ffilffasrlilu.l ( 15 )

t un{ru n:uausfloud.rfiuosnru.hu r doogrudtu aof,orduf; .r rfunaflndo{uu

flrrni.ru3 r anfiorfi*an:m t finornnT :ffrufrad.,rurnf,or r dunufiofirsmrlfirlrnu€ r rofiaufi..r

dfluaro#urdu frnu{ qrrdu Tqutofllsessga Klebsiel la uasenvga Acinetobacter

n:rorrut firloso r niloqo.r r {rr,nhdru::{ilu.lu.la ( 1 5, 1 6 )

Bauer TM uasnag ( r z ) 1fi6lnm6.suusrfi r fuornjloqro,r r {rrnhdrurnhsofiurn

mtorg:nranf ruuunfirssornflouvmrJgouas go.a (dladsmronrauflnurro,#, =

71'3oo cfu.doflo; uas#ouas re .o orniloro{r*J'n1a (ehrsdu$o.tohrauflnilsosrdo

= 39,800 ctu.olofio; r#onadnitvlurtnfio staphylococcus alreus otlrrl:frnriln.l:
Ffnurr,rudruuturaflnr: colonize m,r r#onafrmrdo6.rndruymtl uonornfifforrrr*,d,

naflnn{ruun:runun:surlt tdu pseudomnas aeruginosa({ogay 7 .r) Enterobacter

spp. (9ouay 10.9) uas Klebsiella spp, (fouas f.s)
Reybrouck (t0;, Larson (18) uns Charles pD (19) tfiflnuruas

:affi ausflom.r r #oXaflwdrrurfiriouuuflrufi'ru€ r ado touo"uilRnrrn{rmt r donaftrfu fi

r. n{uun:ilu?nni{nar (Gran positive cocci) rfiuuunffrgsdfia.rrfi

oon8tou (Aerobic cocci) r#oiin:rorrudou lfiurl stapnytococcus epidernidis

nfofio

11

uuafirfufnnnrfllnir

Copyright by Mahidol University
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d.r$ + Biotlpe ud niotr"pe r osr{lufrrdnuuriouuufirufi.s uasrfluarruqm{nr:dotcn

lfi ,staphylococcus aureus un0ocnruldrufittfiu:sil1nt 1o-4yo uas Micrococcus

spp.

z. n{ruurnrummilornrurlt (Gran positive rods) rfiuuunfi rfludfiosrfi

oar6tou uavo$frurfiu$ 1 (eerouic diphtheroids),#tnuflr*drurfirloufio coryne-

bacteriun d.rfrnosnrnr€rrsdfldoilttinurnl uav propionibacterium acnes d.rrfu

, #ofrrrifioonr:oon8 r ott (Anaerobic )

r. n{tun:unu (Gra,n negative) rruruf,ndrudfioumrflrufir rfionafurfir,ru

daurudrfiur#otttgu Enterobacter, Klebsiellan E.coli, Acinetobacter uas

Proteus

n15n1n?,lrt#a'tda

ilo r fiuoiu rvdfrudfo'rfu ffad*ru anf,oro$ r eiro fl dru$ r rmvdlfiunr:uaudou u as

rfludro3urfufrrmtrfanafir tdu rfluaruflo .lurfieflo uarufla oanr6r u€rmnrf,.rdr-

frruriflo (gufi z mnilu?n r)

Albert uavffBe ( 20 ) 1 fiil.mr:fl nur nr:f,'r'rflom.rr;aa'l nrlu:i.ms ur nrudr

Unal nitur:{rrlrurafldq:r nr:flr -rflofi.rfi

{na'lnr onnun9tnr:f,rsito nnuffturun tzr

1:'!?e,lurdrmrlnsrffs it{wr1ula ronsu

urmd so/326(2v", zlsz (r4y,l

Ir,1u1a 301/7Ot(4TAl 54/t96(2V,1

Respiratory therapist gl/t2}(767") lS/Zt @gn,,
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f,ouugunun'trd1rf,o (s)

uasR'l'nu:nnnoo

r. fforltfldrfitunr:flr.rito

t . r rndrrlrdtrhu rynarn:ouflr.rflo rdo

n . dounr:nrfrsrnnrrdfioraootd r #o-rflo r {rlutuoiursrotffrl.lu

r. dounr:'r#nr:murafidaudfl$1a$u rdu ffrtaudflSffrufiuumCo.r

n. ilonuosnf,tnr:frifraffuuna, unadrffoo ul.rndu 1

r. rffrnr:fuffadruurf,uurdu dt:rrfunr:flilffarsadrdoqflr, r6orr

rfodrfrnnttmrffrlau

e. uffrfufiadtruodmrfiour#udrlAqpas1uui{t 4.r:aru6.rnr:stesio

fldar* H€onr: r frudrd.rn:ao

a- ufrrnrflfinr:ruru'rnfirhufror#orfofirlaudfln',: colonize,rfo{r

rffodrf,uar r?rqso{n1::"urrdmffq rdu rffoffourdrt t rfiudfu

, r. :su{rtnr:fuffaflrhuuglns:ru ruuofftrudflnarurdu.rdon.l?sn.lr

frordo6.r

t . e ffotf,rtflo r fufie io: lufiornrud r drraffunr:nururaffdauiifio.,rfuffafiu

ffrhu: ouor:r un r {unr:ToaaufiuT afin trlol r fiufi0.:f, r.rqn: ru

r.g do{firtflor{iufioisn'tufion::rdrt 1 :udrnr:fluffafirlrurnudot

un r {unr:t#ur orHr: tdorr fufio'rf,r.rflo

2. rnnflnnr:firsflo

nr:f,xfl0 rfiufioisr:

r . firrffa$fiautunr:f,xflo a$ovdfotar.ro$tundosa$dfinr::sururl"dfi

n. firrffa$tfin?1un'l:6r.rflo nrmrsdtdosfiotf,tn"m?.rildsolo4nugod

d{ t uarruorrlouiios r firue$ r uarrdru#'rsloru rilnr: r flta$ r ua.ln.llunrourdflag r uaa

ovdfo.rpflo#.r z {r.rrfirhfirua$ odrsfios ro ?urfi

u flef, r soonfiaurl'rdrunqnoo r ?n1

g. nr:fixflofiaua$

n. osf,rrflodfaaag sn r {urun:Odnm*rddu
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4 . n'r i f, 'l {rfl ofiru nfi nfrrfidfl d:ufl ailqo'rar: ffufi'rn afln

n. n'litfifln,rflr..rilodfidrunrtilcro{rtr:fiufr.rXnflrmstfiflr.rfto{o{t{nnlnr'tu

n:fldounr:tfinr:r,srulanlrnurnnaoor uasif{orls6du:cndxnr:tfin'r:r{rr1u'ln :eudr.r

nlilfinliiluruludfina.ru r du.r6.relon, :fin r da uas rlaunr:1r?nr:nu'rurafidrudflnr rv

gnflufiuCrr

r . daundrucrot ar:ffuff{nafiwdr#orrrirfffirrunr:dr t r du :m ugori*ur ffr.r

ruf,oo$uf,rour6r

dtarruT :ot#ruanrudfirrifldr rf,r.rflo

5. nr:f,rri]od{ru dvoen

n . nr:f,rtfi oda" nr nosfio.rfldr.rf, T .rfloodfrr:: {wnura

dlig

ql . d r t#r tiiont: os fioff.roqir unf ouo nfi o.r flrhuqnfio.r or r fiufi o'rfi d r.r fi r.rflo

rurnn'lr t dr.r run:fifr r fiurlottriguovfl{rleuoqi:ufruuarunu

n. nr:flrtflodasqan nr:onfldf,r.rfiooqirnflfru#o,,rd.rov6forrffifffinr:

rdu"rfrunr:e{on1drn*o'rfiodrt 1 rdu nr:do{ilaoooil nr:dosga.r'tfidru6motrpl r{iufiu

rnsf,ilf; nrffi o'radu asfl*u rdn r fio$l$dr.rfl a

a$flgorarufrfirunr:fruff.ru€on'rarunfiun$tirfifi rqiu rdorloou?il (Diplococcus

pneumoniae; ufo Streptococci u'I,{sflg dru staphylococcus uunfitfuun:uau

n:turituasuunfit€ururfl acid fast avnunruoloafrfifi fi.rfiu d-rffia$drrr#odo$nu

fierfit *n.lndagfrsfigaraufiffi#anu:rfltfiaqotms rnaatfifi a$davnruo$rufirovn"rrr?

ttffuasdr:du t tdu {uavoo..rn€onf,uvrflrluunoonernrlrrfi rfiunarfindungtJ:ria, lr:o
ilnrnrsfruturaqamtfit d.rgmvf,rsoonil1 (zt,1y
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uaanodod

uoanodod o{lugrlm.r rofan totsrtu:fla, ruu0o uau fifif;a uoanogod

rfrilr:oshuunfit€uuasr#ot'rrd unr{uaresflamf iloRolnosrfirrnndungtlurtsiloartu

uoanododnnfiar::u:6iluu6.rfiruasnhrursadruilrusu uoanoEodudasdflflqnrarfrfrfufl

1. rofauonnogod dilnerrr{rfiu{ou av 70 luflt drrurinnlalu r#ouunfi rflu

rfifidqo :auosn"n'lurryadunfirosuunfirfludflrrnisrfinruru z urfi n5odoarrurffru{u

taianuslorofia:cildr.r 40 - ggyo n"nruuunfir€udfrlagr.rauodtfinrutu s urfi

u oanodod't d{fi ndruunfi r 9s

rofnuoanododovnh'lu lipid complex drsadrrn ru:u n'rlfitil:fiuuas

toulslhurmdrduanrvuasrfiufrrdsltoonernrryad (dehydrate) rfiunrarfifloflr*Jflo{r

rsadaoa{ rmd r e€qr fiulnlfifiru9ognnb1u

r ofi auoanogodareirfiuartduo* rfu,tnsfln8nrftufl 'rrn'mlCI | dr r m,6u r du ndr

2.'tolstu:f,auoanodod flqnCfindl of;auoanogod r finflou ahil.r:ounntfi fi

rdurdurfiu neurfirlfiudtfifouas gs-qs rufit

3 . r uufiauoanogod flq# rftitfiufr.rnr: r o€qr fiurnmruunfi r gu

+. fffif;auoanoaod drutnuTur#rfu preservative

naordnfifiu

nao r gn6fru frnrffruguro,{n0rn r usrilrnndrosfl t srer il€01 g:q:nnot:st

yrhlu r dorfifrsuunfi r Sun{ruu nrilu?nuasrniilail ucrrrlrfinrafiu r doian: n, #rr..,

$nsduod{osumfi r €a :rumnqoid rqad r ilil r iliun"ltfirufis rmd9.r dr:shsl nrulu r snd

osoonuorltryadYrnfirsadnru [as"tun?1ilr{u{u6s 1 ovn'nfiar::u:firurfisffr uonornfi

fr.rflnraflu8s nr :n"n r uro q oul uios fit ufiu .t 
enytorf r $tel

frutotodurfiufi.rrooCro:odu 2,s%, naordrfifiu o.s% tu zoz uoanoaod

flqni

rria

a'r:Ouvr$tJ

naotsn8fiurfuar:d inconpatible fiua$ uavos rdoilqni rdognfiurdoor r€o
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su'l ndt fi nao r dn6fiufidt ffuar uil:s nlir ouu"il ilnarn*ucr :du rlo r doo r tturit
ff.rdrorrrfi

1. haotdnfifiu o.sz ruflt rfiffr.ruruarmrnl fitfouarn nfor#udrndo.rflo

finrr{ t $arrr'rtlouuttuf,rt uasudl{ufrto'lnn"m?'lrJdso'rsruffardor#doru rl"urrdo

r6oor{firuri"urf,tr#rfirdr fiu z iu

z. naorgnfifiu o.sz ru 7wo uoanodod rff:ropilo n"rfforfonf;{n"rnr:ins.r

ru ru'r afrrlauT : nfi o r do, n"rffrr r #riifl ttofio ilounr :pir frsl

3. naordn$du 4% L'tt detergenr urtsfln t#r{onfiarloudrfro
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if,arrf,unr:i|f,s

tfrnrarrftu?&t

nr:tds#sfirfunr:tffuunmgoolr (Experinentat study) rfoflns.

rufuurfiuugflnuaso'uruflrurror$uquflt*dr*ur{ur.nfl.rr6orrfiodf,r,franrnfi.ruBranfio

rlsunsnfftnr:f,rt$ofiaua$ uas fltlr 0.5% nnorgr6fiu "tu 7M uoanodod NdN L%

nflrso:oa

f,nre mttJt, sm rnuasnrt r f,onr4r#rarh t

il*srnrrflrnnu

il:ssrn:u:truilru do r{rrntrddrdsafiatfiunr:guafrlaurmflrlraarfiq unun

flasrnru lr{wr1u1nilrntnd'tfiud flauurmtl,rururaiErfin,ruruiarnofin unsr{rrnlT d

rffi,'ruln tnudfficErrn r flrruru fiotfl r rmfidnnnrnrtfufi

1. rfufrauumd,vururntm6h, rsrura rnnfln uas r{rrnl, drs.uradnnd'rd

guainurffrtmFfaun::r rrSorfioorg uasilssff nrmlnr:nns1u uns rdfuro r{rCanunr:

etru#.rff

i.rflSnsr

z. rrirfrur:nftrufir $du'trlodtursu'lrrnrrinurfiruar6fu:oud rafru"nin uflo

g.'tdilnr:finr#oru:srrudur co$drrnru rfoo{turyndrr$nurfiauurilffiauv

+. 't$Sl:s5flufooanogod
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n{rfirathsflnur

n{rfraodr.rflnur fio f,auuvmri, r,ururatrrfrw uasnU'rularnnfin ruuof,rlau

drfrq ununflaun::ru o*ru?u 110 nu

nr:rfionffrarh.,r

r f,onfraotir.r r ffT frn{rnnaotuavn{rnaugrrnutdnr:{ru (Randomizat ion)

n{runoao.r

n{runrugl

x1 = nr:#rdlofi?u 0. Syo adoron0du Iu Toyo uoanododndu rro ndruo:oa

X2 = nr:f,r'rflodaua$

r #o.rfloihftunr:li'o

r. qtltndiiiftunr:drtfio

-d{

- il'lat o.s% naordnfidu 'tu 70% uonnododardx t% nffrrya:oa du:rn

"lurasrdmrnornrdouuur#uqunn (r?qflu.la 500 dd)

- dr.rf,r.r'flouasfronflnnsur sflnlf{odon0n- r flo

- fiTrfoilo

RO1X1o,2O304

R05X2o6o7Og
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2. $trndfufr unrr r frrfraotlr.rrltr fiuo rfru

- nsasfitiluttr#.

- o1?f'l;r#uor#rtltsmu roo 66il u::ntumodflrur0orflornf,urd*runr:

dtdrr rffouf,a

- n5slJnur5n3fdil:'ldr'rnr#r uasuoanodod rc y.

r. gundr*"rf,u

- o'n?'r; r#u.o rdrdu:rdornrffo

- n:cuondou'nu'lo z 6{il w{orurfilruo* zt

- n:sqnui:nrrrdu:rnr.nr#r uasuoanodod rc n

- qstfius

- flnaugrgam4fi (rncuuator) dnrugrlgenngfirfi rz'c r fl

+. qrrndfrrfiturn:uun rf;ounsfirf,nlrot rdaXafir

- rndo.rfiuflqrumtr{onadn r ryr

- 0U ( loop) r'nriufrnrdo

- rfirur^mYu lnoculate t#o

- o'l?r1i r fiu.r r#orruiuoun,{ronruu,

- $ardilrrt*n{iuYtodoil Coagulase

s. uurnhrfi#fleeua*ro6u,uo
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fiuarrf,urn:

fief,ufitrfifi.rfi

r. url.r?frf,rtflooontffu z id fio

r . r frr.riiofirua$uavfi"u:vlr

t.z f,r'rflofieurlrur o.sro naotdfifiu tu 707o uoanodod wffir t%

nf,rryo:oa

roudnTrffr.rflofft z ?f; r#?fltorr Ayliffe ttdsFtng (11)

z. o"rnufrroOrsfitfiufl 110 nu onlgnrarfifidn*nrua fiuo.rrfin:ru{orgmvasrl

zuosnr:tffu unsn.rnr:dr8nt$nl:fiT sfloff.r z ?fn'rrufio t

g . ffuqarnuof,rlrudovn.mr:flnur toun"nruo'Ifi r druflrdifufifrA{'lu r ?i t fir to.l

noflilaufiu r fiun{rufrratir'rfiorFf nu't

+. lfi rr: r#rnosnoflrtrudffuqnrnrfi ffrnarnud.rn{rurouflitdutfiulrs taqr 1

fr?yrfnr:f,r.rfiofiaur1ru1 o.STo naardnfifiu 1r 70% uoanodadrue$t LYo ndtryo:on (t$u

ncirunoraory uavfidffusarnlfimnuras 2 tr?ntnr:flrsflafirua{uosfiru:silr l rfiun{r

-Aa.l.,o'
n?uqr, ) uas rflorcrnwlruratmfldfrnunenr:ufifrfitru fiustnehto'lrmu'luta tnnilnuav

r{rrflrdnururn 6stfiiuT uro?mfiH-tuaarnuunfiufrun{unurmntnnfln unsrfi'nrfird

ltulula

s. il"n1: r fiufraod'r.rr1rr fiut rffudf,ufrananfi-rui r anrflonril$unoudoruf,

s . t rlout rar 10. oo u. to.tiuiio"nlnr:6lnsrosrfir{rrn1rfiflr.rflonrr

unfifirua$uavfl"nl:cilr r fuflosfiuq#nnfir.:mt ch lorhexidine 1uflo

5.2 r?aliltsrtsr 10.00 u. nfr.rfuffaf,rlau fraodr.roy{rufl0ntlillu

nrarfisdu::nfirr Hu.r,#urruru 100 66f gfioffurumtufirurontu 20 #.r uf,aunlt'r

fhfiu::nmruurr, f,u fr ndarmmu t at uffadtlUfr.rfiotr.lfifrfi nr:nnflrlnur li{}tu'lu'ln

?t101ld

s . s lfiffaorlr{fir.rfloflrffifdf,uaarnr { fir r fiua{mffsffr.rrrX r frsrflarr?ufi.r

firufttauorn firrfiufl"u'r o,sr nnordrfidu "tu 7wo uoanododndx lTo nilrryo:oa fi

iotfifltnis ruuuflrtu so tu'Ifi uf,riilsrfifiead1{n"m'lt r fiufirodr.rdtn:aonrilifru{oCopyright by Mahidol University
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s.2 mfrtf,r$0frrfl, nfuf,rdo s urfl uauufrsf,rtflo ro urfi

6. qsnhnrrfiuf;rarht e iudofluorri inuqstfiuru t roftludo{u

z. n"nrr:indnoturuflm uasrilnwt,#unufin*rdornnant: t".ut{u#o tto

:ru dtru mut nu r {rurhd#o.,rufuIanrrnafa trrul ri {tw,'l ltlam qlfid

8. rdonmr:rfiufraod'rtnliilaao{rra$o r$su{ouuffr ltfitearmvmnr 3

*rrrn) flsfin1r,*r,frr"tod1}ftff uasfl"ur 0.5% aaotanfidu r'u lwo uoanodod

NdLt L% nthsoroa

9. n1n1r rntgtdtt.nfir rfnfloreorn rdorfu control

urnrn:flnur

fiou r aar 10. o0 u. qotiu#nur tfi r {rmlT df,r.rflommnfifirua$nayr1ru:vur
t

1

I
I
| _l-

duaa r nnafirltufi osnlnr:finur

I
I
I,

e oAA^ cre, a
eliilaln?5m1sal{ljo

,n 
"rffrrbudrqfto

I
I

I
ll

f,rrfiorrur?f,fiffusarnrfi

rm"rffouf;rf,'rdlofiufi, s urfi uas t0 urfi

r*"rffm.nd$unvrl*nr1 o.5zo nnordn86iu rn Two uoanododprdu r% nflrso:oa

uffrnr:rfr s *r:uo

I
I

,n't, r#urrnfir rf,nfloaearo rdo rfiu controlCopyright by Mahidol University
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m:l lnilsillula

-
z. afifiitr#

$ttutto^un1:snrolun{rffroth.r fiaudrnarud, fouao, rlrradu uasdrurdutruu

il'lefif,'fu (22,23)

e.z dfifi r6tirn:rsd (Analytic Statisrics) toulfitil:un:mtr9ogu

r #onrrtffunr rfl.snrfl ran{ ( spss /pc\ toufl$unaufr.rfi

2.2.L iornr:n:sorsm{e*ruauflnl msr#onafudmdflamitu€rrcu

ilorlounT:f,r'rflo uf;.rf,r'rilofrufi rf;.rflr.rflo s mfi unvrfrrflT rfio ro urfi tounrruila{r

fiorya lrransformation) (24) unslfidfifi Kolrcgorov Smirnov test (25)

2.2.2 ruiuurfiuuotuauflm m.rrdonaflndmdflanfi.ru€rasrflodou

nr:f,xfloqotn{mnaoruavn{unaql tautffdfififi ( rnaependent t-test | (26l

2 . 2 . 3 r il9uu r fiuuohnufl mro.r r #onafln dn:eolruurdrufitu€ r rsflo

uffsf,rdofrufi nff.rflrdo s urfi unsuf;rfirrflo ro uTfr mrn{moraotuavn{mruqru

tnulfio"ruauilnilcro.t r#onaflxfin:aomrlounr:flrtflo rfiuffauiudr totnfiafifinr:I r n:rsil

n?'lilurl:il:ru*at (AI{covA = Analysis of Covariance) (24)

1. i?u:?u{orynorn:ru{tunan1i,orotdr..nfio-rufifrfinr:naflrlnur uflrut

{orya firun?rsnrsduasnorr{ounruaurfrgrudftr{

e.t dfifir6{ltt?8il'r (Descriptive Statistics) tunl?uGfehtffnuse
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nnnrrl{u

uasrnEfsrufouas 5.+

nono.sffrdurfiurfiw,ildr

nr:6lnsril:cfuif;n1ilmtnr:flxilotfintnr:ffnsr?ffrJtoonrr r il..rv r doornflaufir

uitasfiom{{natn:n'l'rnr:umddtiltvnorfiruflauuymri mrraturflwuasnurura rnnfin

mruoffrlauflaun::il t5\rwl'lu'laurorm! #.,rudr t figuruu - 16 fiwrorJ 2536 oht?u

110 nu url.rrfiu z n{lnr:flnur fio n{runrugr rurofit n{$inrnr:flr.rilofirua$

o*nr?u 56 x1a uavn{mnno.s mrufir n{rfinrnr:f,r.rfiofirur1*s't o.5To nnoranfidu

Iu 70% uonnodod NdN r7o ndtto:oa o*u?u 54 r1u rufu z n{Mlf,nuoefrartfi,rfi

l6suanrtur'''r'rofi r )

ntrf

mrtrn{rufraodrttun{lnaugrudrutn{ r fu r mr0'r r fiaufr.rrruo fio rrufoua v94 . 6

fi n r fruffn:r dru:cud r r r lffts.l uelo r ?{f,fifu

n{ruffaodr.r r {lu rnaufi.rfitfouas q+. +

fiorfiufisnrdru:vmdrt rnnmaolormnfit rrirffu r: rz dwrudr rdofionrilds5rdauro{ p,rrl

nfirrun{rnrugruavn{ilnoao{fl6n:rdeumr r lrno$rudor:"rdrudtnf, r fiusfiu

n"umlrt

"tun{runrugr flfiaodr.rrfiur,urmnivrdlannd4o fio {ouav ss.4 ro{a{ril.)

fio r,mulatnnflnunsuvmtl gauae 39.2 uas 5,+ nrrJnlfiu rdofinrfiuds:rdu:sudrr

uvmtJdarururatnnflodlofiUruratgrfln rrhfru 1 :7: 10 run{rnauqlfirdurfiurffufio n{t

ilrsills 1: 18 tun{r

uasr?Flslufouos s,o

ffroth rdrut r{ r f,urw rur alsrflyr

fauas 31.4 uos S.+ nrlndu

fouas 63.0 :orattr6io wu.lil.larnnfln unyuwrtJ

fi n r fiudrr:'rdeu:srJrsurmtldotul,rma r nnflndlo?ftr1u1a

runulatsrdrod:slrs 1:6: 11 d,rrforilft,Urfiuutu z n{rnudr fldn:rdrudlnflrdu.rfiuCopyright by Mahidol University
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iltgdun'ndn1:n\'lu

lunr :fl nurrrud r n{uoarqrfiu:v aunl :sin1 :nnl ru:s ud r t v tz fl u:s e{unr:al

R'rrn'N'ruradu a.+ fl drurdu.rruuillniglx 7.6 rnudn4ufi*ruludosflrl:sdunr:slnr:

rf"r{r'ru t-s fl m#ouas 39.3 ro{rasrrfio e-to fl, L6-20 il, lrnndr zo fluny tt-
rs fl fouas 30.4, !7.8,7.1 [os s.+ nuadu flfrnuaenr:n:so'lu.uo{tj:sdunr:d

n'lin.N1unfl'runilsfiun{rtnoaot 6o run{unnaorflil:sdunr:dnr:n"nru:sulrr l-zg fl

iltss{unr:dm:nlsrutadu 9.5 fl daurdu{ruurlerrslu o.g d.tffeotlr'rdau'tffiu

n{rufifu:veunr:dnr:n'n'ru 1-5 fl fouas 35.2 ro{atrr 6o 6-10 fl, 11-15 ft,ro-

zo fl uasrrnndr zo fl {osav 29.6, 14.8, 11.1 [as g.g nrila"tfiu
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s't:1.td I q"nrxuuasfouacqo{frrodrttun{lnauguuavn{rmoaor qTunqlilrffi oatnlr

u asil:s slunr :nlnr :n\ r u

n{runrugr n{tnnao.t

a"ttr?u #ouasfouas

rrrf

slu

n$i

n"unit

urwrtJ

uurma?srfu

nururarnnfln

il:cafunr:&nrn'N'lu (fl )

l-s fl

6-10 fl

tt-rs fl

to-zo fl

mnn'h zo fl

dr radu

deurdu{ [iluil'rsrrgru

56

3

53

56

3

31

22

56

22

t7

3

10

4

100.0

5.4

94.6

100.o

5.4

5s.4

39.2

100.o

39.3

30.4

5.4

17. B

7.L

100.0

5.6

94.4

100.o

5.4

63.0

3L.4

too.o

35.2

29.6

14.8

11.1

9.3

9.5

6.9

54

3

51

54

3

34

t7

54

19

t6

8

6

5

8.4

7.5
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2)

rfl eros r ffsXaf,n**: r.nt'fi anhu€ ndo

tufrrodrruslas:ruosn"]R1r r?r'ls r #r r dun.nafrnnrfianfrsus r eda + u$o ffo

n"n'l5rflrrrfloilounr:fltflo nf;tf,rtflofiufi ufr.rflrdo s urfi uasnfrtf,rtflo to uTfi

tnusmuasrdsomsrflrnuor#rnufdn:romlnurrnrdnnor#0fi'rfl (ff{udehrtusrr:r.rd

dounrrf,rtfo

tun{rnruqr r,ru'lr r#rnufirdunaonruluffrodrt I :'ru flfuud t-s sfln

daurrdur g sfin ({ouas 39.3) io{a{ill 6o + rfln (fouas 30.4) uas z sfln

1#ounv 30.4) nruadu drutun{rnsnow,rud'rrflnmsr#onaflwdn:rer,rurufrrotlrs t

:ruvnrfftusl r-o sfln daulm#ru I sfin lfouav 64.8) :otarurfio z rfln ({ouas

zz.zl uas 4 lflo ({ouav, s.2l nrilalfiu

nftf,'rdafnrfi

rnr{rtun{ro.ugnrdrnaflrdn:aornrdru"tuCp,ru e sfln(fouav 3s.8) Eo{ra{il'r

fio s sflo 19ouav 33.9) uns 4 rflo19ouav 2t.4\ srriln"du uu"*rdrnaflrl z sflel

a"nr?r 1 r'ru (fouav r.a) d.rn:roldmriounr:f,rtflo run{runonotmdr sflqm$rffo

naflwfior:aorrrudrurmipru r sflo (fouas 42.7) :oraqilrfio n:eo"lrh,rur#o (iosas

2s.s) tray 2 rilo lfouas 18.s) srriladu rdoruguurfluufiun{runruquovmrdrn{r

nono.rflffdor: aolriryu r #ou drn{mergulrlfi

nfuflr$a s urfi

vnLdr run{iln?urpJ flfrnunenr:Rise'lu$o{rsilqc,o.r r#onaflwdn:rornL rufiourlou

nr:f,rtflo ndrrfio drurr@rr#anasvr g rflo 1#ouae 46.s) :otawrfio z rflnCopyright by Mahidol University
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(#ouns 33.9) ras 4 sfln uas

f,r.rfiofrufrdn:aerusfloms r ffoXafln

r rfln lfouav s.9)

z dlorfludaurrmil

nrilalfiu dsunnCrrtornuf,..t

tun{unnaotfifi.rfif;nusenr:

Rrso1ul,o{rr{oqaflndn:aoruruflouufuf,rtilofiufi ndrrfia daurnfiurfionadn t qfln

1#ounv 48.1) :osattrfio n:?olthutffo (Souao 20.4') uav 2 sfln (9ouaY $.7)

nrHalfiu

rfrrf,r.rfla ro urfi

lru{r fun{iln?uqil flfinsoenr:niyo'lu{uo{silflctos r#onnfludor:royru tmitouuf,.t

f,r.rflo s urfi 6o drurn$ruur#onafin s sfln (fouas 44.61 :otatlrfio z rfln

1gouav 32.5) uav 1 rilpr ({ouav 8.9) nrila$u 1un{rnnaa{osflfrnH0Bfl15fl5Bo'lu

lluo,ff nufinden?olilunnsh{ornufrtflr'rflo s urfi fio drurrnfnrur#onafin z tf,n

(fouas 3s.2\:osnrmfio r sfln 1{ouav 33.3) uas nt?oldvnrrfio 1#ounv 20.41

nrila"rfiu
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rilnror r fioXafiruasc"urumtf,rodr t$n:rerurlounr:liltdlo

, doo'*un, fonafllrnrrun{rm'r r f,ogafinuu{r ffrodr.ro"1u?u t ro t.udnh't:

,*.r,du n{ruto.r rdrnofl*dr:ronnnrndqo 6lo nflun:uurnn:{nail r#ouunfi r$udt:ro

yrurrndounrtf,rtflolun4rufl fio staphylococcus coagulase negative Ttll 108 :,'lu

fisrrfu{ouav 98.2 6uo{ro'Tl?uraod*ttfro*u :otasrr 6o Micrococcus spp.,

Staphylococcus coagulase positive uav Streptococci not group o ru#ouas

90.0, 1.8 uas 1.8 $o{rohrau:.ufis,:a.fr0*t quadu n{rums rfionafirdor:rolnr

6u6u z fio n{uun:uenn:rurlo dor#rounfirfudq:rorurun{rfi fio nacillus spp.

n:?ovlll 82 :'ru finrfiugouns ?4.s $o\ronau:rudnrr.ffo*u n{umtrdonafiv,tfi

n:aowrfiuffu : fio n{ruun:iloun:{udr r#oumfirfudq:arvn r,'rnrun{rufi fio acineto-

bacter anitratus sn?oy[J 24 x1u ftnrfiu{oaa v 2t.8 Guo{o"Tr?utrt fistiaofi$ln 9t

:Otawrfio Acinetobacter lwoff i nEnterobacter spp.,Klebsiel la pneumoniae,

Pseudononas maltophilia, Moraxella spp.[dc E.coli founs 10.9, 1.8, 1.8,

1,8,1.8 uas 0.9 ro{o'Tnu:ruds,:arfro*m'roa1ffu uasrdo:rlnnlotrddprfio nurfiu*r

1 ;'lu fior{iufouas 0.9 so{ohr?ilr.odrrtrfroruo(ff{udottuorr',od I nlne{u?n n)

r doorounnilocro.r r donadlr dn:rovruuuflrnfi.rug r esilorlounr:f,T rfio nT un{t

Ffnuruudrnflnauqr lfintnr:,*'lo r#ro.nfrrodrt oTs?u 56 ilu rrr.*r#rnafvrn{r

ufl:rru?nfl:tnnurndap r #o*uofi r 9sdq:ror,nrrurnrun4rfi fir staphyl.....m ..asu

lase negative T{u 55 T'lu fior$ufouav 98.2 {o{e"il?uilod*ttfi't?run :o{a{il'l

fio l,ticrococcus spp.t'tll 53 :'lu finrfiu9ouav, 94.6 cuo{ohr?il5rudtttofis}ruq $as

Staphylococcus coagulase trnsitive llds Streptococci not group Ouuotirtas

z i'tu finrfiufounv 3.6 ro{onr?il:'tudsnaofr{tnr n{rm.rr#onaflndn:aorruduffu z

6a n{urn:ruurnn:turlo do,#rounfir€udn:eovurun{rufi fio nacinus spp. etr?otrtu

4t i'ru finrfiufouav 73.2 c,o{oa'}unsdntr.froulo n{um.rrf,onnftrdonroynrduffu

s fio n{run:raurnsuil.t rfrouunfirfu$mrounlnrun{ufi fio Acinetobacter

anitratus qr?omr 14 51u ftErr{iu{ouav 25.o {o{re"nnui.tdnt..ffo*s, io{ra{il')
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6lo ecinetobacter lwoff i, Kl.ebsiel la pneunoniae, Enterobacter spp. r

Pseudomonas naltophilia [t6ls Mora:rella glt?O]qU 8, 2, 1, l UAs 1t'lu fiO

tfiufogas L4.3, 3.6, 1.8, 1.8 nds 1.8 6uo{to"lu?u:1udo:rofro*rr.uufffu uasd

tundnn?uqil

Streptococci

snsnr?olmul60

not group D tau

nr?ounfloudqo 6o rdo:r fls?orrilrftJt I ylu fiorfiusouas 1.8 {o{o"ru?uirudn:ro

ffo*r (fi{uda{1usni'r{d 3)

tundililnaor lfin"tnr:rfi'lst#oalnffrodrt e"nnu 54 r1u or:ror,nrrdonnflr,r

n{rurnurnilr{nnilil'lndqo rfouunfirfudn:aorilillnlundilfi 60 staphylococcus

coagulase negative lil 53 :ru finrfiufouas 98.1 to,{to"nr?u:rudn:rofro*t ,uo

a{!1 fio Micrococcus spp.ni?oru 46 :rg fintfiufouas 85.2 so{ra'u?u:1udn:ao

fio*r d.runndr{ornn{mrupfio oTnu:rudn:rorurffu ui"rococcus spp. floundr

Staphylococcus coagulase positive uas

n{utos,dunufi*dr:royrufrufiu z fio n{uuniilu?n

?li{tuihl dsr#ouunfir€udgnro$ilrun{rfi fio sacillus spp. n:?o}ru 41 :1u fiorfu

gouas 7s.9 'uolto'1u?ut1udnt.tfro*r uavn{rumtrffunufilrdonrolruduffu r fio n{r

untilaunt{$d{ r#ouunfirfudn:aemlurnrun{rfl fio Acinetobacter anitratus

en?oln to :'lu finrf,u{ouns 18.5 $o{to"luau:rudr,:arfro*u :oratlrfio Acineto

bacter lwoffirEnterobacter spp, n E.coli, Pseudononas maltophilia uav

Moraxella spp.g;?osn 4,1,1r1 uas 1 t'lu finrfu#ouay 7.4, L.9, !.9, t.g

ras 1.9 to{o"1ll?u:'tuds,:rofr.t*t nrilalfiu d.runndr.rfiun{runruglfio onreu:rud

trr.-, do Ac inetobacter lwof f i floundrtuo"u?ut'rudsnaomnun{maugtnd.rud.r

Gqrt rdofior:onuflaoymdr n{lmsrfionafindn:royruuufierfi.rufrasilo lu
n{maugru unvn{unomotdounr:flrsflorfun{urro,#rnnfnrfiuafiu fu.rfrudn{ruiloao\r

eft?oltlmlt#o:rrrl, fiu uasn:?olrhnl,#a rt.u"ieua ozaena,e, pseudononas spp.

ttas Pseudononas aeruginosa [ffudounr:f,rtitoXu#{ z n{ruFfnur
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rflnro t r f,a1afi ru ro e"nnurosf,rod r t$ntr ennrf,..r iilr.rflofrrfi

n{rnaugmudr r donafirnrn{iluna,u?rrn:tnarufrr r fun{rmr r ffonaflr,rdor:romr

mndqo r#ouunfr r€udntromlrnnrun{lfi fio stapnylococcus coagutase negative

stt?o$n, 5l tlu 6orfru{ouas 91.r dronrau:'ruds,:toilunnatornilount:firrfloo"rru?u

4 t'ru fior{iufouaodaoas dnfti l.z io{6hlrl fio r#o Micrococcus spp. en?o?ul

39 :'ru finrfiu#ouav 69.9 rusuurftJufiuo"nraudo:rer,rudounr:f,rtfiom{r nfrsf,rsflo

fiufionnu:ruiin:rovru r #ofifioundrfin:aomrrlounr:f,rdio r+ :rufin rfugouasds,:aqyil

nonttrhfiu 26.4 {oitc*nnuii:run:aorrurlounr:flrsflo drurdo staphylococcus

coagulase positive frtn:rol'rutua'fl?udrdr rfufio 2 t1u uassnrelriwu,#r rrr"p
tococci not group o nfi.rflrtflofrufitau n{rumsr#onadndn:royuduffu z fio n{t

unrilu?nnr.rurl'r rdouunfirfudq:rorrnnun{1fi fio Baciuus spp. s:?o}ru 37 x-ta

fin r {lu{ouo v, G6 .t r do t ufuu r fiuufiuo'nraufrn:aomrflounr:f,rrfloyru{r r #onafixrun{rud

n:loffiJfloundrdounr:f,rtfloenrau 4 r'lu fiqrfiufouaudn:romaorarrrhfru 9.7 qto{

onnud:runtaoilurlounrtdrtflo n{rumt r#onafluiin:eomdufru g 6[o n{uun:ruaun:t

ufu r#ouunfirfludq:lo$ilil1n"1un4rufifi0 Acinetobacter anitratus qi?o?{lj 11 5.lu

firr r fu{oua v Le .e r do t ilflau t fiuufruo*ilrudq:aoyrudounr:f,rrflorudr r #onaswrun{rufl

n:rerwfioundrrlounr:f,rtfloonrau 3 r'lu fiorfu{oua*dm:omasrnrrrhfiu 21.4 qo\r

ontrudsttaowudounr:f,r-rflo to{a{il'l 6o r#o Acinetobacter lwoffi sl:?owj lt
:ru finrfu{ouas 19, 6 so{ehl?u:.udn:roffo*r udrdou"rurugsrrfiuufrtlohnu:ro

dsneol,tuilounr:f,rtflonrudr flo'uru:ruiiottmn rfu,ffu 3 r1u finrfu{oua*drih,ffu

rrhffu 37.5 qto{entruiis}:romdounrtdrrflo rdurGlurfiur#o pseudomonas spp.uau

Pseudononas aerug ino"r dtst:rorrirrnr r #0fr.r z fafinounr:f,ttfio usln:e01,[Juffrnrr

f;rdafiufiodrtas 1 51u fiorfiugouas 1.8 so.to"ttr?utludsnmfisraln drur#o Kleb--
l),

siella pneunoniae fruh:aolrhruraunfitnr:flrtflafrufi uasffrn.sn:?e$lJpseudorcnas

maltophilia uac lrbra:rella spp. otl't.tos 1 5'lu rrhfiuqhlau:rudnraemttlounr:

f,r'rflorun{rr*uo tdrt'tfi rduffu fi{drm:nnr?o}ru 1 i'ru rufloudounr:f,rrflo
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n{lnonotfiufl frnuaw qot nl tsi ? om, t #anafinnf, r u n6.r frun{ln1uqil fio n: r olnt

rdonaflnn{ilun5ilu?nyrtonuourndqn uCifl{ouascro.to.nnu:rufrn:rorn annwrnndrn{r

nruEmdrrfio staphylococcus coagulase negative CIl?O}llJ 29 {a fiotfiu$ouns

53 . 7 so{e turur'rudn tofro** r do r u€ur r fiulfiilq"rnrr:.ud*.trudounr:fitt$a

m{r q;?olno"lu?ut'tuaoa{ tz E1u 6orffu9ouavflo{o"nr?u:ru$anasrrirfiu Zg.S

qoto"mu:rudn:aotwrlounr:f,rqilo :otattr 6o Micrococcus spp, en?oml 13

yru fiorfiufouas 38.9 ,rfo{0"'nr?u:'ruds,:rofio*t r$oru$uurfiutfiua.uau:ruds'tro

vruilounr:f,rtfiorudr o:?o?{llaoa.{ 33 i'ru finrfiu#ouasto.to'ltaus.udg,trt*uouo

rrlrfru 71.7 so{ro"'nru:luiisnre}urlounr:f,rtfla n{lmtrdoXafwfronaemldufiu z fio

n{run:uann:,qurlt r#ouunfirfluifs,:rom;run{tXaflwf, 6io nacillus spp. en?o}ul

29 xr finrfu$ouas 53.7,uo{a"1u?u:rsdn:aofio*t rdorufuurfisufiuo'uru:rud

n:aovrudounr:flrtflovru'h n:roffiJe"nnu:ruaoa{ 12 :ru fiqtfiu{ouavtotohrau:lud

qr?a?flJaoa{ rd'lfru 29.3 flo{rqnrrurrudn:aor,rurlounr:f,r.rflo n{ruru0t rffoXnflwfin:eo

ludufiu g fio n{uun:ruaun:tuil.r r#auuafirflurun4dfi{ouas$otohlau:ruds,:roml

aoaslrnnlT n{rum.rnaflnn{udu f tffu Acinetobacter lwoff i, Pseudormnas mal-

tophilia uau Moraxella spp. en?oltlrmltauxfftnr:f,r.:fi0frufi finrfiu#ounvto.t

o"ruau:rudaoarrrhfiu ro0 qose"nnu:rufiniaemlilounr:f,rtflo :o{a.!r,rfio t#o

Acinetobacter anitratus n:eowlt$hl{ 1 :'lu fiorfiugouav 1.9 toto-*lu:lufi

,rtofro*t r fro r ufou r fiuufiuo'ruau:'rud"r.rrn riounr:f,r':flolnrJrgnaa?ilaon{ 9 :'lu

6nrfufauasqorohrau:rudqraemlaoos rrhfru 90 {a{o'Tlrutrudqtaeuuilounr:f,r.rflo

1 ff.ruAor.rtusl.t"t$ f )

3ftrf uff.rflr.rflofrufiruJr gouasroso"rutu:rudrr.rt,n t #onafinuXnn{rums

r #onafi^rrun{Huoaoraqatur nndr n{rnrugl
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rilnms r f,oXaftuavetnurotfrrodrtdn:aerurf,tflrtflo s urfi

n{runaugrnru'fr ufrtnrrfitflo s urfi n{motr#onaflndn:erym,rndqn fio

n{uun:uann;{fl4il r douunfi r €ud*rr*urntun{mos r #onafinn4ud fio staphylo-

coccus

v
coagulase negative gt5?ot'il 55 i'lu fiorfu{oua y 98.2 qoro'tilru:rud

flohmu:ruds:aovm r rhfiuohrau:rt ds,:rol,ilrlounr:fir rfi o udrdo

t il9uu t fisuffuonrru:rudq:eovruufitflr sflofiufurudrn:aowr rftrffu 4 r'lu fto r fufouas

$o{o"ttt?unsdn:aorurfuffurrlrffu ?.8 so{a*Mru:rudsnaesilfifisf,r{fl0frufi ro{a{il')

fio Micrococcus spp. en?oyflJ 42 ;'lu fterflu#ouas 75 ao{o'n au:rudor-rrfr**t

rdo rugsurfiuufiuonrau:ruds,:rovrudounr:firdloru{r fle"ntaudsn?ot.ilanat 1r. i'ru

6nrf,ufosasto{o*ru?u:ruiis,:aoffiJanarrrhfiu 20.2 {o{o"rueu:rudfi:rovnrdounr:flr.r

flo uplfl r t il?uu r fi u uftro"ur u: r udsn a omlufrt fl 'r sflafrufirm'i'r fl o'nnau: r udn: aorru r m, ffu

3 r1u fiorflufosas$o$4"ru?u:rudsnarwlrfufiurrlrfiu z.z ro{o'u?u:'rudm:rowuufrr

f,'r'rilofiufi rffo stapnylococcus coagutase positive ffsntq:aowl z x1u ftprr:1u

gouas 3.6 tuo\to'Ttrutruds,:r.fr0*r d'rrrhffuoruau:rudsnroruudounr:f,rrflo uns

ufr.rfr'r'rilofiufi drur#o streptocoici not sroup o don:aot#ruufrsfirritofiufi nfru

il1n:?o?il 1 t'ltl finrfrufouns 1.8 so$oa?ur.udrr.rfro** dsrilrfiuo"nnu:rsd

n:aovrurlounr:ffrrflo n{rumsrdanaflr,r{in:rovruffuffu z 6o n{run:ruann:surir,fft

uunfrrfudq:aouutun{rumsnasvrn{tfi fio Bacillus spp. st:?oml 33 r.lu 6sr{iu

{ouas 58 . 9 cro\to"flru:rudnttrfio*o r do r r.lgurL r fisufiuo"mu:'',uds,:rovurlounr:

fltsflounsufrtf,rtflofrufi mrdr fio'ruau:ruds,:rosruaoargouas 19.5,uo{ro"nau:rud

ssaomltlounr:#Ttflo rau 10.8 qo{o'm?u:rufiffieoyruufr.rfirrilofrufi n{umrrdoqaflr^r

dn:romldufiu s 6o n{run:ruaun:suv1.r r#ouunfirfuiiq:aoffirtun{rmrrdonafirn{ruff

6o ecinetobacter anitratus 9t5?o?{u 4 x'tu fiorfiu#ouas 7.l,uo{to"nru:rudotro

ffo*t r do r u€su r fiuufruo"nrau:rufir,:ruvrurlounr:flr.:fiouavuf;qf,rsfiofiufi vrudr fl

ontau:rsdqt?o?naCIa{$ooas 50 flo{ro'Tnu:rudq:rnyilrlounrsf,rriio ttas 60 6uo{

oluru:rufisr:ao$uilfr{f,rrilofrufi rttr*,dr Klebsiella ozaenae r. :'ru 6qrfiu

q5?otht?ru4

goaav 1 .8 qro{o*nrlu:',uiirnmfro*r do r#rfrafrsnroruvnrff.rdounr:flrrflouavuf,rf,r.r

itr -lbls6"{313? 0
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fiofrufi ttt.tru,#u Klebsiella pneurcniae 1 tru fiorfufouas 1.8 $o{ohl?uitu

dmtoffsnruo rrhfiuonreu:'rsdq:aei'rurlounr:f,rrflo us1ilff{f,r.!flofiufisneotrnnrrffoffrfl

frsnl'aol,ut#o pseudorcnas spp. uas l,toraxella spp.otirtas I :'ru rdrfiuo"uru

dn:rornnrf;sdr.rilofiufi drurfio Pseudononas aeruginosa ttas pseudononas natto

philia n:?o'tdmltdtfro z firdnff{nr:flr.rflo s urfi uslq:roffiJuff.rf,rsflofiufiodrrnvl

51u uas r#o:rfr.rn-rnt?oln 1 i'tu t$rfiue"nnudq:rosurlounrrf,tsilouasuf;sfitsfiofiufi

n{runorao.rfifln{rums r #oXaflwdn:romfrnsos r fiuefrun{rn?ilqil fio n{rrm.r r #o

naflwdor:aovn'ru.ndqo, fro n{run:ru'lnn;{rnail r#ouunfirfludn:romrtun{lfi ffo

Staphylococcus coagulase negative n5?0?fu 26 t1u finrfrufouav 4g.t r0{

o'1[?u:1ud*rtffo*t flo"uau:ruds,:aomlnnn.r rdorl€uurfiuufruo"uzu:rudsnro]flJ

dounrtflrsilo finrflufosnsqoto"ruru:rudaoatrrhftr 60.4 qJo{o"Trau:rudsnrorrrurlou

' nrtdt.rilo udflonnutruds,:aonn,rfiufiu,$oril9uurifuufruuf;.rffr.rflafiufi s ylu finrfu

o"'n au:'',udrft,rffu#oua v 23.8 ro{o"ru?u:rudq:aorn,nfr.rfl.rdofrufi dau Micrococcus

spp.sls?Qfill 18 :'lu finrfiusouac 33.3 so{ro*nr?u:rudsnaofro*r r$orlguurfiuufru

o.uru:r udo:royrudounr:fir tfl omdrflohrru:rudsnaoyuae,uo

t rudanas r rlrfil 60 . 9 rolronnu, rudn:ror'rurlounr:fl.r rflo

t'ttiientoriluff.rf,rtflofiufi rudr flo"nrru:ruilsnerwlrfuJffu s :'.u fiorfiufouns$o.l

."rtrtut'tods':atwltfu,ffurrhfru 38.s qo{cnrau:rudn:aoyruufr.sf,r.riioffufi n{umrr#o

nafwdn:aorruduffu z fio n{uun:ilu?nnr{url.r r#ouunfirgudn:aomltun{uro.rnadnn{ru

fi fit nr"iltus spp. err?owl, 23 r'ta fiqr{iugosav 42,6 so{ohr?u:.uds,rroffo*,

tdtu'ur. til9uu rfiuufiuohreu:rtrdsnromlrlounr:f,rrflouasufrtf,r.lflofiufi mdr ohnu

:rudgnro?,,ilanar fin tsuo'fleucruiirn?orrilaoat{ouav 43.9q,o{o'anru:.rufinraorurlou

nr:flrdlou av zo . 7 soto"uaudn:aournfrrf,rsflofiufi n{mor r$onadurdon"royildufiu s

fion{ilun:raun:tuil.t ffsstrao$ilrff0 ecinetobacter anitratusrEnterobacter spp.

uas E.coli odrtas 1 :'lu ftnr$ugouas 1.8 ,uo{o*nnutrudunarffo*u d.rflonlru

r rhffuotreunuds,:aorurlounr:f;rsflo uasufrsnrrf,rdlofiufi l ffsueo.rruon:rtd : y

firl nfr'rnr:f,rtflo s urfi eanu:rud*rorn,ffonaftrrfiifiura€oaoatflffntmw

fiprrfiufouasm{a*il?u

udfir ruiuurfiuufruohnu

itr nf, r fiu.,rffu#.rtun{runruguu av n{runoraos
Copyright by Mahidol University
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rflnrat r froXaflrnravennurotf,iodr.r#n:rerunfr.rf,rtflo ro urfi

tun{unruqmru'lr n{rms rdrnafldn:m*ulndrJo fia n{ruun:ruan?rr{nail

rfiouunfir€udsnroml 6o Staphylococcus coagulase negative qr?awJ 53 t1u

fio r fufouas 94 . 6 q,o{tonmu:rudr,tr.ffo*r , do r u€uu r fiuufruo'uau:rudsnao},ilfl0u

nr:f,tflouasnfftf,r.rflo s urfi rulr flo"ueumuds,:'lo$ilaoa,$ 2 i'ru fiorfiue"mau

:rsdaoargouau 3.6 udrdoril€uurfiuuffuo'nru:ruds:aoyrurfrrf,'rrfloffufi r'rudr fl

rn.utludsnromlrfo,ffu z t.u finrsuo"uru:rudsnrovnrrfufiufouas 3.9 ,uo{ro"Tr?u

:r uilo:a omrufr'rflr.rfiofrufi ,#, ui"rococcus spp. 95?0vttl 41 l'tt finrfiu{ouas

z3 . 2 xo{on ru:rudn .rfro*r rdo r uflsu r fiuufiuehlru:1udffirorudounr:f,rsflouas

ufrtflr.rflo s urfi rudr flo'nnu:rudsnroynaoa{ 12 ;luuas 1:'lu n'lila-tffu fiorf,u

ahr?uyludo:?ofiuanargouas 22.6 ruo{o*ru?ur'rudg,:r.surlount:flrsflo ttas 2.3

so{0"il?u:rudn:aowlufr.rf,r.rflo s urfi udfionnu:ruds,:aomlrm'ffu z :,1a rdo

ril€uutftJuffuo'rrtu:tudn:rosn nfftf,r.rflofiufi ftorfiue'nraur.udrrrrlnrrfo.rfiu#oua*

3. 1 so{ohrtut.ud*aovnmff.sf,rtflofrufi snao'triffiJtffo streptococci not group D

tau?tfrsnrtflrsflo ro urfr daur#o staphytococcus coagulase positive frtnt

en?a?flJ z :i1u trhfiuotueudq:aornrrlounr:f,r.sflo uf;.rflr.rfloffufiuasufftflrtflo s urfi

n{ruru0'rrffonaflurdor:rorrurfu6u6u z fio n{uurnruann:turlo ,druuufir€udn:aoffirtu

n{rto.rr#onaflr,rn{td A. Baciltus spp, etr?o}il 33 :ru finrfiugouas 5g.9 qto\r

sneol,rutfudufiu g 6o n{run:mrm:rurlr rffouunfir9uds,:eowrxun{rm.rrffonaflun{l

fr 6t a"inetobacter lwoffi sr:?offiJ 2 x1a fiorfiu#osav 3.6 $o{toTl?ur',uiis,:r,

o'uau:rud*trfro*r dr r rhfruo'mru:rudq:romraf;rflrtflo s urfi n{rums r #onafird

nr?sr.ruanarfouas

ufr.rf,rsflofiufi uns

fro*t tdoru$uurfiuufiuohreu:.uds,:ror'rdounr:ffrtfio ufr.rflr.rflofrufi uavnfirflrrflo

s urfi vrudr ilo'nrau:rudq:ro?flJaaa{ 6, B, $av 2 rruqrualfiu finrfiuo"nrau:rad

to{ro"'m?urruds,:rowlrlounr:f,rtflo, B0 qro{ro"Tl?ur.udst:aryu

6rfo.ro"Tr?uirodnrtovnrrffrdr.:flo s urfi ,#, o"irr"tobacter

75

50

anitratus firdurduafiu qt?o?,[J 1 T'lu fiprrfiufouns 1.8 Efo{o"an?u:Tods,trofi{?rilpt

rdoruguurfiuufruo"uru:ruds,:ro$urlounr:f,xflo uff.rf,rrflofrufi uasuffrdrtflo s urfiCopyright by Mahidol University
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rrudr flohnu:.udsnaaluaaa{ 13, 10 uds 3 :lun1ilorffu fiqrfiuonau:.udsn?offir

aoar€ouas 92.8 $o{annu:rudmrowurlounrrflrrflo, 90. 1 cro\ronreu:1udr:?o$il

nfr-rf,r.rflofiufi uns 25.0 $o{otuau:rudn:eownnf,,rf,r.rfio s urfi r#r Klebsielta

ozaenae' Klebsiella pneumoniae, Pseudomonas spp. ttav ]'ftcra:(ella spp. fr.,t

el{te|:?o?,luotirsas t :rutdrfiuo.ltaudsnaom.rufrtf,r.lflo s urfi ua*rdo:rfrrfl{tetr?0}il

t 
',lu 

rrlrfruo"nnudq:aomlrlounr:f,r.rflo uffrfir.:flofrufi uasufrtf,rqflo s urfi

n{lnoao.rfifrnuncso.r r#onaflniionrofluunnshsornn{runru?il'tuil.l$n{rto,r rdo

nadn uoln{tm.rr#oqaflrdrnrenrruT ndqnfisn.rrfiun{iluniilu?nnr{rnarr rdoguaflrfufi

n:?ewnun{urotrdonaflnn{rufi fio staphylococcus coagulase negative et5?o}il

30 r'lu fiorfiufosas 55. 6 6uo{4"fl?u:rudq:aoffo*r rdorufuurftlufiufiuonrru:rud

n:aovrurlounr:ffrsilo mdr o'uru:rudsnaomraoa{ 2s z 1u fin r fiuo"nrau:rudnmoyu

nontgosas 43.4 so{o"fleu:''tudq:aomrrlounr:firsflo uslfir ruguu rfiulffiro."sru:rud

n:aomjilfis#Tsflofrufi uacufr{flr{fl0 s urfr rrudr fle"uau:rsdq:m*,fu,ffu 9 uns 4

:ru nrrun"]ffu fin rfuo"ruru:rudsnao* riL,ffufr uay 42.9 $o$oTr?u:rude,:rrmufrs

fir.rfiofiufi uds 15.4 $o{o"lnu:ruds,:renunfrqffrrflo s urfi ,d, mi"rococcus spp.

n:?olq[J 20 na fiorfufouav 37 .o 6uo{ro"'m?urodrrm#o*o rdoru$uurfiuufru

onaur'rudn:romlrlounr:f,rriio urud.r o"nrau:1udn:aomrana{ 26 x.ta finrfiuo"uru

7 ttas z x1u qrruo'rffu

snromlufi.!f,tilofiuff uas

:rrdttaovn aoat{ouas s6.5 to{ohrau:ruiisnaorurlounr:flrtflo uslflrrilguilrfiuufru

o'-flau:rufisFaomJilf;{ffrdofrufrunsrf;tf,tilo s urfi srudr flo"nnu:ruiifl:m* r fi*fiu

6o r r1uo"nrau:ruiis,taomr r fulfiu#aun"

1 I . I ro{onreu:T uiisr5rar,ruufftf,rtfla

nnflwdn:aor,rur{iuduffu z 6o n{run:ruurnnxurk rffouunfirfudsneomnun{rto.rr

naflnn{rfr fro nacinus spp. err?o}n 19 r.ru finrfu{ounv, 3s.2 flo,Q0*il?ut'l

otrt#onrogr rdorufluurfiuufruo'ruau:'rudn:armlrlounr:f,r.qflo uffrffr-rflofiufi unsrfrr

ffrdlo s urfi mdr ilo-nrau:rudqsaaluaoa{ 22, 10 uas 4 :ru srua"rffu fisrrflu

otuau:ruiin:?om,aea{gauas 53,6 so{o'ruau:rudsnroyrurlounr:fi.rtfl0, 34.s ouo{r

oluau:rudn:aqwurfr{f,r'rflofiufi aav 17.4 so{a*nnilrudnraomJrfrsf,rsflo s u.rfr

53.8 ra{0-l1r?u5'l

s urfi n{rum.: r

A
UN

dt

#,

ud

n{um,rrdanaflndn:eorilrfiuduffu g fio n{rurnuamc{urls r#oulnfrr€udssroeruruCopyright by Mahidol University
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n{ilm{r#onadun{ufi fiu Acinetobacter anitratus, Enterobacter spp.,E.coli

fftn{n:aomlotlrtns I ;1u rilrfiuo"uru:rudsr:rorunfrtf,rdo s urfi (fi.rudsr.rtu

s,r:r{d g)

exrf nf,sf,r.rflo ro urfi rdouunfirfufin:ronldautnCnyflffnuoenr:rfiilffu

u€oaoastnf, rfiutfiufutun{rnruguaun{motaot unt{ur#o staptrylococcus coagu

lase negative [fls Micrococcus spp. fun{rnauqrfionrau:'rudnt?omlaoat udrtu

n{mnnotnflufl enrau:l uds,:aoml r fu'6u

Copyright by Mahidol University
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c"m2uf,ilruo r ffuXuf"frorernrlounr:ih tfla

ornnrr6fnurm{rriounr:f,r.rfio o"nl?uflniltos r #o1aflnfiq:aornrflfftusl 10-

zz,600 flru :eun{iln?uqilen?ovilfr.rusl to-zz,60o iinru rir radu t:mnfrn to+o. tfiml

uaun{rmoarorrr.*froud 30-t6,zoo flew dr radur:trnfrn zzs.z fint

, doo'arunmrun{rutosahnuilnilqot r ffanaflr,norudr deurusossrs?omlo.Trauflm

mtn{rmsr#onadu < 1,000 finru firrr{iu{ouas 56.3 to{ra{il'lfio t,oot-4,000 ilnil

> 10,OO0 , 4,OOL-Z,000 UAs 7,001-10,000 flnt fiSrfU{OUAv 27.3,9.1,6.4 ltas

o.g sniladu uasrdoo'arunnrrn{rflnurmd't if nr:rnvorumsn{ruruot r #onadn

nf,runilrfrutufio z n{r fio n{Hnrugmturnrdr maorrruennuflrurotr#onaflw < 1,000

50 :osasrrfio 1,001-4,ooo, > 10,ooo.

fier{iufouav 32.!. 10.7.5.4 uns 1.8 qlil

arfrl run{runnaotvrudr n{rumtoTnuflnilcro.rr#onafiwda:?o}il < 1,000 flnl rrnfrqo

fio g :ru 6orfufouas 63 :ornrmfio 1,001-4,000,>10,000 uas 7,001-tr0,000

flm firrrfiu{auay 22.2, 7.4 uau 7.4 snua'16u fftndn$unr:'t'rd + uargud r

$m uTnfirln

4,001-7,000

fia za :ru fior{iu$otras

uas 7,001-10,000 flnt
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ornfiutfinrnr:Rnefounalruustndr {rorrh r aduro{o*u?uilnilr.o, #unufiwfin:ro

rurlounr:flr'rflom.rfr.r z n{r udrdo'rorn{oryadrfifinlruonuo{uuutrlrtn6 d.rrfinrnr:

uUasfiorya (Transfornation) rlou toutfi Logarithnic Transformation inun'lt

urrirdrfiornnltnnao{urnfiau t uf,rd.rurlatrh rfudraonr€fit rdoreT nrlrdrfiornnr:

vroao.rfldrdrfiu o 6.rrdum.rdrrsruffifi uf,rdunaoun'liuoRuesms{oryarnrl :nur#a6fr

Kolnogorov Snirnov ?est rrudruf,tornuuarfioryauf,afioryafiuflnlruonuo\ruuunfr

(P = 0 . 87 ; ornfiudtldn"mr:nndoun?lilusrnolrtqorrh r adumso*ruruflmqlos r #onadn

dn:aomriounr:f,rtiloloutfi t-test mdr flneruunndr-rotir.rldilfiuedqnr.ra6fr

(P = o.299\ lfftueottunr:rsd s)

nT :rrd s udo{Nanlrirffirsf rdorilfuurft,udr radum{o"ilauflnilc,o.r r#onafln

fiom offiJrlounr:fl r tflomt n{runruguav n{tnnn o.,r

n{#inur 0"11t?u Los (Cfu.+l) t-test p value

drrodu deurdu.rruuJ'rsrrf,1u

n{unruqu

n{urnno.t

56 3 ,02 0.66 1 .04 0 .2ss

54 2.89 0.67

Cfu. = Colony forning unit per ml.
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rrrnilf, ilroo r f; u1 ufo**rei,nmfrt flr tilairufi

mlirn{rnaugr flf,nmcn1in?sorutotn{rumto"flruftnilco.r r fionafinnf, r fiu'r

fiilfio:rosilrlounr:f,rtflo ffo ni?or'ile"nrauflnrro.rr#oqafn < 1,000 ilru mndqn 6o

35 :1u fiorfiu{ouav 62.5 :o{a{il'lfio t,oo1-4,000 frouav 21.4 uas > 10n000,

4,001-7,000 uas 7,001-10,000 firu fiprrffugouas 10.7.3.6 uas 1.g slrila'du

'tunrimono{iludr n{rum':o"nnuilnrro.rrfonadr,rdort?o}il < 1,000 flnurnd4o do sz

:ru fisrrflufounv 96.3 unsen?ovrue"ruaufinuruorffunufin t,oot-4,000 iim rfiur z

i'ru finrfiufouav 3.7 (ffsuaor'lumt'r.1fi +)

r donu,aruo'rurufl nrm r r #on afiwfi cr: a omlilfft f, r.riiofrufi r nu r fi onrufl nruto.r

r#onafiwfin:aor,ruiounr:ffrriio rfrufrauiudl teru't#afifinr:? r s:rsdnmruuil:rnauCar

(enalysis of covariance) rrrir ohtruflnttot r#oqafiwdor:rommfrsf,xfiofiufi mt

nrrfrrdoffr z if; fisrauusrnelrsodr'rfiftJfifirynr'rafifi (p = 0,000) ff.:ur{nr1ua1r$

ii o

nr:rrfi 6 udflre{nnr:i r n:rsrfn?'lrJurJiilsruCar r do r rtsul r ftJuohlruflnums r flonaffir

fi n: eowruf,.rf, r.rftoffufi mt n{runaugru av n{urorao.r

uudtnarruuil5lj:?u Surn of DF Mean F p value

Squares Square

Main Effects 99.575 2 49.788 87.959 0.000

MEIHOD 89.096 1 89.096 157.405 0.000

PRE:WASH (covar) 5.193 1 5.193 9.174 0.003

Explained 99.575 2 49.788 87.959 0.000

Residual 60.565 1O7 0.566

Total 160.141 109 1.469
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e"nnuflruruorf,oXaiilnfntmrurfuf,rtflo s mfi

tun{unruqr vrudr n{rumm*uauflnruqorr#onnflxdn:eoruuf,tf,rsflo s urfi

deurudfiffsn{rqr?o}ilo"nnufimtotrfonafu < l,ooo ilru fisvnr 40 rlu fiot{iugouas

71.4 fo{AgrfiO 1,001-4,OOO fOUas t7.9 Ady >10,000,4,001-7,000 UAs7,0O1-

10,000 flm florfiu{ouas 5.3,3.6 uas 1.g nualfiu d.rflfinuscnltnssolurrdoufiu

dsnroffiJuf;rdr.,rflofiufi dtunndr$rnn{rnnaot#nrd'r drurrsp:rouun{rumto"nnuflnu

ruosr#onadu < 1,000 flm fio $n, s3 :ru fiorfruflouas 98.1 :otatmFlo 1,001-

4,000 flnu nmol,rurflut t :'rr, finrf,ufouav t.g lfituanttur.:rtd +)

rdonodoueluauflnilcrorrffonafvrdn:roiluilf;rflT tflo s urfi tnut#o"ilruflnil

m.r rffonnflvrdn:aorn-rrlounr:f,'xflo rrSuffauiurlr :nurdafifrnr:t t n:rsdn?'lluil:ll:?u

daru (analysis of covariance) vrudr ehteuflrutosr#onafltrfrsnromlilff.!f,r.rfio 5

urfl mrnr:flr.,rilofr.r z if; fiarT ilunnelr{odT 'rfifrurnenqrr1\rdfiA 
(p = 0.000) firudn.r

tusn:rsd z

,r:.r# z udalrnanr:t rn:rfn?'1iluil:rlmudrru rdo ruguurfiuuo"nnuflnil{o{ r#oXnflx

dn:roruufrsfl'r.rflo s urfi msn{rnauguuavn{rmnao.t

uudtnrtruilttjs?u Sun of DF Mean F P value

Squares Square

Main Effects 90.610 2 45.305 76.486 0.000

TUETHOD 74,545 t 74.545 125.850 0.000

PREIVASH (covar) 9.773 L 9.773 16.500 0.000

Explained 90.610 2 45.305 76.486 0.000

Residual 63.379 IO7 0.592

153.989 109 t.4L3Total
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e"uruilrumo,fruXu$rdorernnfl.,rihrflo to urfi

run{unru{ufl f,nune nrrfl:v o'l u$orn{motonraufi nilqo{ r donadwdor:royruuf,.r

f,r.rfio ro urfi fr'ri]finuruvnf,runf,tfiufissnaomufrsflrsflofrufi uasuf;rflrrfio s urfi fio

drurndfifrtn{ten?o?flJontauilnirqotrdolndr,r < 1,000 i}nr fiomfouav 64.3 :o.ra{il'l

fio t,oot-4,000 finu #ouas zg.s tun{runoao.rfrrsiuffufiffns0en15eri?onun{tmr

^aXo'uauflnutotrflona$nrdurdurfiunfr.rffrtflofruil uasuffsf,rtflo s urfi fio n:rorrnLn{r

roro"ruauilnrJcfo{r#onaflr,l < t,000 flnr 6{#oaov g+.+ $ns 1,001-4,000 fint

#ouas s.e fitur{ootur'lt'lrd +

t donetdouohreuiinrso'r r #oqafludn:royruuf,sf,r.rfio r o utfi tsrurfio'nnufial

to'r r #oXafurfisr:rowlrlounr:f,r rfio r r1uffauYudr Tou"tfafifi n'r:i r n:rsfi nrtilrilrtl:?u

*rl (enalysis of covariance) mdr o'nrauilmqro.rrdqafldfi5roffiJfifrsflr.rfio to

urfi totnr:flTdofr.r z lf; finaTilunnel'rsorlrtfifiarnffqn'r{?{6fi (p = 0.000) frrudsrs

lus,a:'rod a

nr"rdi I $do{tilnnr:ttn:1cdn?uruilril:audar rdoru?urrfirJuehleuflnrumrr#onaflr,r

iin:roml?rf;rf,r.rfio ro urfi mtnQrnrrgruavn{rnoraa.r

uudtnaruuil:lj5?u Sun of DF Mean F p vatue

Squares Square

Main Effects 76.664 2 38.332 65.726 0.000

METTTOD 54.070 1 54.070 92.7L1 0.000

PREIPASH (Covar) 15.965 1 15.965 27.374 0.000

Explained 76.664 2 38.332 65.726 0.000

Residual 62.403 tO7 0.583

TotaI 139.067 109 t.276
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rhrardruu*r{prot r $4ufl"frttmnnluf,rrnisu9 r rdo

, dorruunq, rn{rumt r #onoflndntrel,il rqu{ r n{rm.r t #unud*dttrorrudaut ns

6No n{run:ilu?nni{Rail io{a{il'l fio n{umtuann:tuilt n{urnlaun:turh ouu,du

:r nriln-rffu run{mauqu*rro.#o * n{tmu$onafln udrn{rnrono{n:rouutfl$s g

n{r rilrfiu fiom:rotrhrutff.t.

nSrurnrorfrffi{fiau

r #ouunfi r €udq: aomnun{mos r fionasun{uf,fi o st aphy I ococcus coasu I ase

negative, Micrococcus spp. r Staphylococcus coagulase positive [dv

streptoeocci not group o ,doorauurlrrsdum{ohl?dlnsJntonfrtnufitdn:ao$ilrlou

nr:f,tflororn{maugruavn{rmnnor mdr flnmuunndnwdrttrffimfrryrr.rafifi

(p = 0.299) udrdonoaoudrrodusore"nrauflmmordunusndqr?ofiu ufrtf,r.rflofrufl

uff.rfirdo s urfl uosrffsf,rrflo to urfi msn{r'n?uqiluasn{monot vnr{r ilnarr

unnshsodr.rflftJfifiW1.tafifi (F0.0001, 0.0001 uas 0.000r) ff.ruaottunrtrsd g

l
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n1r'r{d 9 udo{Nan'li? r ffirsilrdo ril€uu rfiuurh radum{q"ueuflnilm.r rdonadlr

n{rurnrrueffit:{fl ail$otn{meuqruuavn{Hnoaot o"uunqlil | ?a'l

fln*orrt,*a" rd,

rrarfin"rnr: 0"'lll?u

,*a* rdt

Loe (cfu.+1)

dr rqdu daurflu.r Iuuulenf,ru

t-test P value

dounr:firrfto

ndrnaunr99

ndrmoao.tI

o9av..ila{a'l{ranln

ndrununnc9

n{rlnoao':

ufudrsila s urfi

n{rnaugru

n{lnnnos

nfrtdrda ro urfi

1.4356

54

56

54

56

54

56

54

3.O2

2.89

2.85

1.00

2.76

1.05

2.68

1. t9

o.66

a.67

0.64

0.09

o.7l

0.92

o.73

o.97

4.299

12,37 0.0001

to.92 0.0001

9.10 0.0001n{runrugru

n{morno.t

Cfu. = Colony forning unit per ml.
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n{rurnurrmsturh

r#ouunfirgudq:remnun{rutorrfionaflnn{rufifio Bacillus spp. d.rn:aowl

#s z n{rflnur rdonoaourh rodumtohnuilnmrorrdonaflde:aomldounr:frrtflo mr

n{runaur"lruuavn{runnnot mdr flnmunnslr.rodT rtrifift,f,ifrqnr.rafift (p = 0.439) uel

rdonoaourlr roduqo.rohrruilnrumr rffonnfirdo:aoyruufrrf,r.rflofrufi uftf,r.rflo s urfi

uasmfftflrsilo to urfi m.rn{il4?uqluasn{runnaot mdT finmmqndrrotlTtflfiur,ffq

m{a{fifi (p = 0.0001, 0.0001 uas 0.0001) fituasr.rtnr.t.od ro

n.t.o# 10 uato{flanr:l r n:rs#rdo rtiuu rfiuudr r*domornnuflnru"oo.r r#onaflnn{l

unfl$?mriturltmtn{iln?uqiluasn{rmnaoso"1uuRn1il [ ?ordnm'rr r *o r fft

trnrdn'rnrt ohrau Loe (cfu.+1) t-test p value

,*a* rd, drradu daurdurruuillsnglu

daunrrf,t$o

n{runeup 4s 2.99 0.62 0.78 o.43s

ndrunoao.t
9

48 2.89 0.65
e9€9al

?ta{a'l{uomm

n{runrup 45 2.86 o.s8 11.30 o.oool

n{moaos 48 1.09 0.91

nfuf,rsfu s urfi

45 2.76 0.62 10.18 0.0001

48 1 .06 0.97

rf,tf,rtfio ro urfr

n{runruqt 45 2.66 0.71 8.26 o.ooo1

n{rnoraot 48 t.zo 0.98

n{mrttgu

n{rnornor

Cfu. = Colony forning unit per nl.Copyright by Mahidol University
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rrdrrrnuarmrtuils
I

rdouunfirfudn:romr"tun{rmtrfionnflnn{uddtt..*fi0 z n{uflnur fio

Acinetobacter anitratus,Acinetobacter lwoff i, Enterobacter spp.' E. co I i

pseudononas naltophilia [av Moril(ella spp. daut#ouunfirfufin:ro$u1undil

a?uqilud$T?o1th,sJ"lun{runoao.r fio flebsiella ozaenaen Klebsiella pneumoniae

pseudomonas spp.unv Pseudomona aeruginosa tdonodourlr tadumte"ru?uflnilm{

r#onnflwdn:?owlriounr:f,r{fio xo{ndiln?ilqrunsndunnao{ ?flJd'l fioarruunndrtatir't

r*flfiuarrffryr'r.lr{fifi (p=0.095) udrdoHsrdoufuraduqoto"nr?uflnilto'trdonafiwdni?0?{u

ufr.rf,rsflofrufi nf,'rf,T.rfio s urfi uavufftf,rtflo to u'rfr to{tndiln?uqtuavn{runoraos

yrudr ilnariluflndrsodrsfifrua"rfu'l{r{fifi (p=0.0001, 0.0001 uas 0.0001) fr.:uapr.r

tur.t',.fi t r
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nrrl{d t1 udotwan'l:l r fl:rsilrfo tuguu rftrudr roduqoro"nnuf,nrqo'r rffonafir-r

n{run:mun:rurltmrn{runauquuavn{rnnao{t €*uunn.lilr?a.l

dn'rtrrr,.,, r#t

taardnmr: o"ru?u Loe (Cfu.+l) r-test p value

t*.u,du drradu drurdu.rruullrffislu

rlounmf,rtflo

n{runruqrr

n{mono.t

32 3.L2 0.66 t.70 0.095

L7 2.79 0.60

32 2.86 0.56 6.74 o.O0o1

17 1.19 0.94

32 2.87 0.66 7.54 o.OO01

t7 1. 10 0.98

rf,.,rflr..rflofrrfi

n{tnaugt

n{rmono.t

. rflrdTrflo s urif

n{mruqr

n{runnaor

nftf,rtfio ro urfi

n{runaugt 32 z.7g 0.65 6.91 o.ooo1

n{runoaor n 1.33 o.8o

Cfu. = Colony forming unit per ml.

dXtJ t doqruunqrrun{rmt r #onaflr^rdorr?ortnl vrudr rir r adurr.ro"n ruilnrqro,r

r#onaflvqnn{rudor:ror,ruflounr:f,rrfloflnrlilusrndhtotirslriflfiffmtrrytrrafifi udrslr radg

cro.to"muflnilqto{r#onafln4nnrirudor:aomnrfi,rflr.rftofiufi uf,,rflr.rjlo ,s urfi uasuf;,r

f,r.rflo ro urfi yruJr flnrrilufl nelr{odr.:flfiurrrfrqm..ldfi fi
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nliilfffoildr r adurotc*nnuflruroo, f,opfind"trernnucasn{rrn#nur

r do r r$uu r fi uurir, *fro rro r*unuilmtot r #onafirfi nr ? ol'il a'uilnn'liln{rr6lnur

urudr tun{meugrufirh,qf,u r:r'lnftnm{oTlruflnilcn.r r#onoflwrlounr:flrtfio uff.rflT .rfio

fiufi nfi.rf,rrflo s urfr uasuf,rfirdo ro u'rfi rrl'rfitl 1,046.r. 706.9, s74.4 uas

47 7 . 6 finil srrila.tffiJ r do r r.l$url r fiuuril adu rooon rufiarqos r #onafir,rfior:tovurlounr:

f,tflofiunfr.rfir.rfiofruft vrudr finrluunnehsotirrtriflfiurrfrqvrr.rafifi (p = 0.63) udi

rdoru$uurfruudT ,aduroro"n auflnrurorr#oXafiwdor:rowurlounr:flrtfro fruuffsflr'rfio s

urfi daunr:f,rsfiofrumfrtf,T'rflo ro urfi m'h ifnmilunndrr.rotl'r':fifiuenffryrr.rafifi

(P = 0.006, 0.0001; fituaor.rtuslr:r.:d rz

nr:'rsd rz ucfe.rr.ran'ri?rn:rsrirfort€uurfiuurhradumtqtlrufinilto'rrfoqafiilii

n5?amlto{n{rnaqr e nrunqlil r ,a'rfintn'r, , *.* , #,

,aardn"'n''':

,*'tr,#o

a*Rnu Loe (Cfu.+l) t-test

rir rads daurflu'r riluJrn:glu

P value

dounr:f, r rflofrrmf,sf, r tfiofrufi

11oufi'rtflo 56

nff.rf,rtflofruil s6

dounr:f,rrflofrrmfuf,r,,rfla s urfi

dounr:f,rrflo s6

nfuf,rsfio s urfi s6

rlounr:f,rrflafrrnrf,tf,rtflo ro urfi

dounr:f,rsflo s6

nfrsf,rdo ro urfi s6

3.O2

2.85

3.O2

2.76

3.O2

2.68

4.66

0.64

0.66

0.7r

4.66

o.73

1 .90 0,63

2.85 0.006

Cfu. = Colony forning unit per nl.

4.L4 0.0001
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tun{rmnaos ru{r dr rsdu t :qr &mso"uruflnrvou fionn6rdounrtf, rtflo

nf,tf,rtflofiufi dsf,rtflo s urfl unvtfrtflrtflo ro urfl rrlrfiu 775.2, 9, 10.2 rns

14.s fleu nuJadu rdorl€uurfiuuCrrqdumtohtruilrunuot{unufudt:eovrudounrt

flr.rflsftmf,sf,r.r$ofiufi dounr:flrrfisfruuf,,,rf, r tflo s urfl ilounr:f, r tfl ofiuufrsf, rtso

tO mfi ru'fi flnaruondrmdr$ftrffuil{dfiA (P = 0.0001, 0.0001, 0.0001)

fitudn$ugrrmt$ r:

n 
",rod 

r urta{ilan1r?rnr, yt|rfu rrFuurfiuudr rsdusototuauflnuqosr$onnflrd

nr?awrs0{n{rmoaot onrunnlil t rardnmr: t*t, fiu

,rardntn'rr onttu tos (cfu.+l) t-test P value

r*r t{o

rlmrmf,rSfunf,sf,'rtfufrufi

rtouf,rds 54 2.Bg a.67 13.48 o.ooo1

nfuf,rs$ofrufi 54 1.oo o.9o

rbun'nf;rtfufrmftdT S s urfi

ilounr:fiT rflo 54 z.g9 0.67 t3.77 0.0001

ufrsf,T-rflo s urfi s4 t.o5 o.g2

rhunr:f,rdofunfuf,rda ro urfi

dounr:firtflo s4 2.99 0.67 12.95 0.0001

ufrrf,r.r$o ro uril 54 1.19 o.s1

dr rodt, daurdut rurutetrg'lu

Cfu. = Colony forming unit per ml.

I
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?rdl t% nf,rro:oa uffrnr:tfi r $ru.r drfl"rurfioru5rn"tils?ersflornoflanfloflo0q $ild'l

tdflnr:uu r ffou r #oqaftr{osfl'Tlrnaonnl;noao{

2. nlnturffuu*. rfiuxaflxrurr$

tfin"rnr:rfiufiaotir'ra$fidrrunr:rfiuffr I $atrro o"Tr?u tg fiou mrdr finr:

ilu,firu*rorfionaflrnua{ ra flou fiprrfiunr:uurfiou{oua v e4.z rfionafldq:rolil{r

uurfiourua$ fiff'rusl t-s rflpr drurmipnr r rfio 1#ouav 36.8) :osnsmfro z rilo

(#ounv 15.8) nrila'rfiu (frtuaErttusrrs'tod r+) ,doo'.uunsrrrun{rmrr#onadvr wrir

n{umtr#onaflwdn:aoynrulndrJor fio n{run:ruuanni{nail r#ouunfirfudrrudruru{ fio

Staphylococcus coagulase negative $il 10 fiou frprr{iuflaaav 52.e :otaqltfro

Micrococcus spp, ohr?u s fiou fiorfiugouav 26.1 n{um.rrdonaflwdor:aovru6ufiu

z fro n{ruun:ilu?R?riturft rdouunfirfludn:eor,nrrun{rfi fio sacillus spp. a*nr?u 5

fiou fin r fiufo uav 26. 3 uavn{un:runun:rurlwrufioudqer r#ouunfi r €udq:eomnun{d

fio Moraxella spp. ohrau g fiou 6nrfiu9ouav 15.8 :o.latrurda Acinetobacter

o"ruruflrums

n."uurfr*t rf;aXafitrurltr o.s% naorgrfifiuru lvz aaarmoodnar 1z nfirco:oa

a$ uavfilfida

nr:fl nurtdun#.rfi rfifl nur fi r nr:ilu, fitutt o r #onaflvnu

{flu't o.syo naordnfifiu L'u Toro noanodod p{du 1% ndtryo:on

dli

fir r$oflo

1.

",

J.

r. n.rtrurf,uurotr#a1afimur1"u't 0.5% naorgniffu 11 lvA uaanodadnehr

tz n6itqotaa

nr:flnuriffu tfintnr:,*.*,#rr.nfi"ur 0.s% naordnfidu"tu Tozo uoanodad

anitratus o*nrzu z llau ftsrrfiu{ouns 10.5 (fftudqttustr:r{$ rs)Copyright by Mahidol University



rfionadndn:mrr *ffoud t-6t,9oo flru dlodurcqrnftn zzs.r 0mr

3. R'rnlnrfr**o rfruXaflrnufir rfido

'tffnhr:rfiufraodrrffrr6dodfrstdilrunrnff o"u?il rg fiu mr{r

trurfirwrorfronaftnrdlrsoflo o'ru?u 18 flu flnrsunr:uurfiougouau s4.7

Xaswdmaornrd,rmrfrourrdrrfioflo flfis$d t-s sflo daurnsru + rflo ({osas 36.s)

rotawrffo r s0n 1{auav zt,tl uav z rfie ({ouas 1s.8) qrrua$'u ldtuanttu

nrmrd r+ ) r dooruunnrun{rmu #onafln ru{r n{mo.,r r {onnftdnraou.$rndqe 6o

n{rurnuurrffi{rnil rdouusfirludrrudaurud fio staphylococcus coagulase

negetive r,ru ff fiu finrfrufounv 57.g :otatrurifo Micrococcus spp. o*|lnu I
fu florfiu{ouas +z.r n{lto.rrdonadnfrmrolnrduffu z fio n{rumru?nffi{uClt rdo

uunfirfludn:rornnun{rfi fio Bacillus sptrr. o'nnu r+ 6lu fiorfi#ouav 7i.7 uav

n{mrnrnrm:.rur1wrufloud4n rfrouunflr€udn:rorunun{rfi rfiurl Acinetobacter

anitratus $ffi Asinetobacter lsoffi o"ns?u S fih ftnr{fufouer- 26.3 (fitudo.t

lunmrd ls) qtnu8*nuorduXasdq:aovru rnrfi.rud z-2st,500 flar drrods

r:qrrfo 1,106.9 flnil

flnrr

rdo
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rT rrri r+ rnnur*lmrumsfuorfopft',ittzrrnflru{p*f,r rfiso

otrarrlfiamtrlopft

*n:runt

ql t rg turl

r"nnr {eoau

firrfr$o (le ihy

?IB?u {ouau

rrtrnrrls

t lf,n
z r$a

r tf,n
* l0n

slin

5.3

35.8

31.6

15.8

10"5

o

5.3

10.5

15.8

2t.r

36,8

10,.5
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sb

n'ri1{d ls onr?uunsgouasfl orr r #onaflruiin:?omrn1iilu r fiouruaguasfir r foflo

rflsrto.r r#onadlr e{c ( le

ohl?u

firrfrniio (rs 6lu)

ohrau fouas

flou)

Souns

Itft':mu?tlnlt{nalt

Staphylococcus coag, -ve

Micrococcus spp.

Bacillus spp.

Bacillus spp. (auau stain)

Acinetobacter anitratus

Acinetobacter lwoffi

Pseudomonas spp.

Pseudomonas aeruginosa

Pseudomonas nal tophi I ia

Klebsiel la spp.

Klebsiella pneunoniae

Moraxella spp,

10

5

5

0

52.6

26.3

26.3

0

10.5

5.3

5.3

5.3

5.3

0

5.3

15 .8

n
8

t4

t

57.9

42.L

73.7

5.3

26.3

26.3

0

0

0

5.3

5.3

5.3

2

I

1

1

1

0

1

3

ndrunrrmrmr€urhr

ndrurmarmmuris
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rm$ s

apl ofurruna uae{orrfuottus

rEunanrr?{u

nr:?ffan#tfi r :lunr:l{uuuunqnos

nt r omriifi rrrfr.ruB r radlo r o.r q nd'l nr n'l { nr : u md

r doflnu'rsflnunvc"urufinilro{r r dooafnfi

ilouuaclrff{ nr:f,r.rfrofiru r{gunvfi"u T

0.5% aaorgn8fiu tu 70% uoanodod Ndtr tro nf,rso:oa ioun"rnr:rl'trsr#oilounr:

f,rsflo ufrsf,rtflofrufi nfr.rfirsilo s urff uasufrsffrsflo ro urfi

n{rfrrod r.rfirfirunr rfl nn'l o9ofi 6r frauumtl r*l,rur aimflu u asru rur a r nniln

dufififi.r'ruruuoffrlruarfrq uruurfiaunsril T:.,rwJ'lu'ramo"llrri1 ooRr?u 110 nu rorudn{r

ffaod'r.rosfio.,rfi r nsrfimrrudn*nruor{ 6o lde"rffoorquavilrsdllnr:oinr:n"x'lu uas r firuto

r {rCru'IunT :tfru , 1r1 r ful:rrflrurhuas'ldo$tu:yn{tnr:fnsrfiaua r fiu:aupl r nflu'nio

n€odu t, trlfinr:fior#urutr-du 1 rosdtnruufoo$ru:uudrtfnurdruurufiflruv

uaslrlftJssSfinr:ufluoanoaod fi?ffuovvr'rnr:rfiufr'lorh{ z 5uslof,urrrfi, r uodro r iu
tnuosfruqarnnofirhufiosn.mr:flnur unvn*nrusrrfir{r}rfirddufifrfisrun: rfirqrou,roffrlru

fiurfiun{rfirot}rtdov6lnu. .'lnfiutr?n{rfrroth..rffuaarn?f;dostfff,rtflo :ouurisn{rrfu

frauuwntJ mura?rrdn uasnurmarnnfln lfi{usarnuunorm{r rdorornluudrnvn{rufl

frnusenT :rtfifrfiqrudunnCntfru uf,rrfin{rfiaotlrr,*.*,#ur',nflrnfi'ru€ r eruflodounr:ffrr

flo uf,r6,rf,r.,rfiosrril?f;iiffuanrntfi uf;..ro'rnfiuosrfi'lsrdodn 3 :cusdhufrufio uff.rf,r.rflo

frufl uf,.rf,rtflo s urfi unsufisf,xilo ro urfi udrd.tfirr#uorffrtu,nrsrdofr.rfio.r

ufifffinr:naflrinur rdarfufraotJrsn:uuflaosn"rn'lirfiufraodrsornfi"u'r 0.5% naordn-

Sdu tu Toyo rodltoaod ruaru tz nflruo:aa, dg uasfirr6ofiodvoro lilril'lsrdofiru

daunr:druan uasnttofiuonnuilnu*o l #unufirdq:aonuovn"rtpru r {rnfirdrloslffifinr:

nafa?nur e*il?u 1 etu Copyright by Mahidol University
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afiftfrr#runr:lrn:rsd fio otueu gouas rlrradu uasdaurdu.{rrrmillenglu

tunr:finsrf,nuaefrerumt{orya nndowh,qdor.or"orruflnrumt rfionafirfir,:romtilou

nr:flrrfloqrorn{mrugruunvn{rmornor, rh radum{o',ruauflnrutot rdonafluiisnaomltlou

nr:f,rdlofiuufr.rf,rdofrufi rlounr:f,rtflofiuuf;tffrsflo s urfi uasdaunrtflrtflofiuuff.r

firrflo ro urfl mrudavn{tflnur firuafifr t-test, norfousoto*ruruflnutotrdonafu

nfuf,rsflofrr z n{Hflnur tnu't#o'luauflnrmsr#onaflnrlounr:f,rtflorfiufradrrl'r Teru

r#a6finr:? tntrvt{naruuil5u:?ilCel (Analysis of covariance)

aqunanr:t{u

r. frnusfrrlrJro$i#lnsr

rrrt : n{tfirot}r.rdrurudrfiurwdil0{rfiou#urun ndrfouas so run{t

e?uqilsflsn{urnaotfldor:tdrutoq r rnt nf, r fiu.rfiu

nnrnls, ff.,rn{runrugruacn{rnaao{ fldn:'rdau$o.tumtldovmurn r nniln

slow, rur n?trflr'rr nfi r fi u.r fru

il:srfunr:dntn*nru : tun{matqtflu:vaunr:ifrnr:n'rsrutqdu 8.4 il

drurdu{ruuil'lerif,'r u 7 .6 dauTdrosflrssdiln'lralnl:n1{'lu t-5 fl lfounu 39.3)

n{runoaosfirdufiu 6o il:sdunrtdnr:n'rt'''utadu 9.5 fl drutdu'rtilutlqiglu 6.9 fl

il:vr{unr:nln'l:nhtu r-s fl rfrudaufutt (fouav 35.2)

z. sflnuase*il?uilru{uo tfluXufi*frntte}u

z. t sflnsoo,duXufi*frtt.o*

dounr:f,xfl0 : dautns,rutdonafluq"Trru : sflsr ndrrfion{run?uqil

nufouas 39.3 unvn{moraotufouny o+.4

ufr.rf,rrflafrufi : n{rnruqrudau"}n#rurdonaftro"nrau z sfln 1#ouav

35.8) :otastr6io r sflo 1{oaav 33.9) d.:unneh{ornn{runnaos fio drutr$;ovn:ro

vnrr#onadr^ro"nnu r rflpr (#ouay+2.7) uavnt?ofrhur#o (fouac 25.91
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ufr.rf,rsflo s urfi : n{mrugr dautdp,rurdonafitonrru : tflo
1{auav 46.5) :otarurfio z rfls ({ouas 33.9) deutun{mqao{frrnrn:aovrurnflou

ufr.rf,rdlofrufi ndrrilo drutu{pr:ronurfionaflno"il?u 1 rfln (Souav 42.7) uasni?sl

rfimr#o 1{ouav zs.s)

lrf,sflrsfio to urfi : n{rnerqrdrurusifrsq{sn?o}urdonafivn"uru

I rfin ({ouas 44.6') $av, z sfln ({ouoy 37.s) drflf;nunernfloufrudsnaowJilfr{f,r.r

flo s urfi drun{ruvroao.rfiu dru"tugg:rovnrrffonaduro"nr?u g #ls (fouas 3s.zl

:ornturfio t sfle 1#ouav 33.3)

2. z silnrat r ffogaiilr'uaci"il2ilfi?adrs$n:rerru

rlaunr:f,rtflo : dautrdgn:romrdonafiun{rrnrilu?nn:{flail,do

uunfirgudnudrurm! 1{ouav gs.2l rfurdo staphytococcus coasulase nesative

:atatrurfio Micrococcus spp. 1#ouav so; n{rm.rr#oqnfrndn:rom.rtfiuffufiu z fio

n{rurnuuenn:turlt rdouunfrrflufuru 6o Bacillus spp. lilfouac z+.s n{utto*do

naflwfin:eulrudufiu g fio n{run:ruaun:turh rdouunffrfurrn fio Acinetobacter

anitratus lfouav 2t.B) Acinetobacter lwoffi (fouas 10.9) unot#o:rr,rufiou

dqo 1{oua y L.9l run{rnrugrfi rdufiu dautffil'osertrr*r#t1afinn{lun:ilu?nn5{nail

*,#t staphylococeus coagulase negative r,'tnfiqot 1#ounv 98.21 :otattrfio

Micrococcus spp. l$ouav 94.6) tras Staphylococcus coagulase positive

lfounv 3.6) qlila"dl nepmsrffonaflnfifi:aomlr{iudu6u z do n{ruun:rurnn:rurlr
& o o A a -e . r & a A v v

rf,ouunfrrlufrmHo Baciltus spp. 19ouav 73,21 n{rto'trfionafwfirnaumdudtr g

fio nritun:mun:turit r#ouunfirft diluu'tn fio ecinetobacter anitratus (fouav

25) To$a{rur60 Rcinetobacter lwoffi (fosnv 14,3), Klebsiella pneumoniae

lfouav 3.6),Enterobacter spp.,Pseudononas maltophi I ia uauMoranel la spp.

(#ouas 1.8) nlila"tffil'uacn:t.*rrfiur.rfri'r t :rurdrfiu drurun{lnnao..rfiflf;nuoe

n'lieri?olurfonafinrriurduefiun{iln?uqil fio q:aolrunriruun:ruuann:{naril'lniiqn r#o

coagulase negative 19ouav 98.1)uunfir€udn:?ov{u fia staphytococcus

nttrfio Micrococcus spp. 1{ouav 85.2)

la.il

fion{lm.o r#opfldn:aovru rfudufru z
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n{run:rmnn:.:util.t r#ouuqfirgudr,nrAo Bacitlus spp. 1{ouav 75.9) n{rto.rr#o

nnflwdrnanruudufiu 
g 6o n{run:mun:turlt r#ouunifrSqdvn,r'rn fio ecinetobacter

anitratus (fouas 18.5) :osatrurfio Acinetobacter lwoffin Enterobacter

spp.,E.coli rPseudononas maltophil ia llds ]vloraxel la spp. lfounv 7 .4 r!.g,

L.g,L 9 unv 1.9) n1ila-nn'*l ffsuapr{1uor:r{d g

rfrtfirdofiufi : rdonnfidtr.r*ffotun{mrup uavndilnnao{r fl

f,nuse r du r fiurfiuriounr:f,rtilo udtun{runoaorilgouasto.:o':ruru:rufis,:eolur.o, fit

lafwanasmnndrn{unruqt unt{u,fft st"ptylococcus eoagutase positive dfo

915?0?flJe"ru?u5'tUtdrr6ru uaunS?o}lurdo pseuOornonas spp. r Pseudomonas aerugi

nosa otit.tav 1 :'ru d.rsnaotrh'u,#rddrun'r:f,rsito uavlun{moao{ffsn{qrrr*,#,

E. co I i 1 t'lu t rirfrue"mufin:romldoun'ltfil{flo

nfuf,rtflo s urfl : 'tun{rnrugrnrudr n{mrnrtuanrronuufi* r#t

Staphylococcus coagulase negative floTteu:rudsnrol,ilrdrfiudounr:f,rti]o ugl

stt?ommlnndrufr.rflItflofrufi ( rfuffu{ouas 7 .8 ruo{o"ru?u:',ufis,:aowruf;sf,r.rflofiufi 
)

,#t ui"rococcus spp. osflohreu:ruflq:aoffiJflosndrrlounr:fi r rflo uslil'rnndrilfr'r

f,r.rfrofrufi drurda Staphytococcus coagulase positive frrn{n:rowurrlrfrurlou

nr:f,Ttflouasrnf,'sf,r.rflofrufi ttasqi?o?{u streptococci not group D 1 :'turrlrfru

."taufis,:ror$Jdounr:fir.rilo n{lurnurnn:tur1.r,#r n "illus spp. flonnu:rud

etr?o?ruaoa.rrdoruguurfiutfrlrlounr:f,rtflo uasuffrfrrrflofrufi uovn{uun:ruaun:rurlt

,#, R"ir,"tobacter anitratus uas Acinetobacter lwofi i flonrru:tuilnr?owu

oooordttu€uurfruufrudounrtf,rtfio uasmf;sf,rsfiofrufi ,#t Klebsiella ozaenae

er:?o?il r. i'ru do,fftd*to't$mrlounr:f,r.:flo uasrfrrflrtfloffufi r#o pseudononas

spp.uas Moraxel I spp. flo*ruau:rufifl:roilutrlrdounr:f,rtflouasuf;tfirtflofrufi n{t
VNd.

nnno{fiutfloqafllrn{ruun:ilu?nnt{narfio staphylococcus coagulase negat ive $as

Micrococcus spp.So"urur'ruds,:ao?ruaoa{rdaru€uurfiuufrurlounT:f,rtflo udrgnror'il

rfuffurdoru9uutfiuufiuufr.rf,r.rftofiufi n{run:luanrntndi.ttdu s."iltus spp.e:?olil

aqas rdorilSuurfiuufiudounr:f,rsflouncilfr{ffrsilofiufi daun{rurnraun:rurltfit flrn .u

trrdn:ao?rurur3n r do r rl'lfru0*il?unudfl:rowlnfr.r#T tflofiufi
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rfuflrdo ro urfi :

Staphylococcus coagulase negat ive

rdorusuurfitrufiunfrtfirdo s urfi udrfio

6t

n{ruurnruuenni{nail ,du

spp.9l??0lllJAAA{ 1 t1U

coagulase positive

n{rnruqmrudr

[ff9 Micrococcus

Staphylococcus

tisntn:ror,rutrlrrdr n{ruun:uenn:tuilrfiuo*ilau:rudsnaomrdrfrudo:romluf,tflr.rflo

S uT fi n{lun:laurntudl.t ,f,u Acinetobacter anitratus uas Acinetobacter

lwoffi eti?omJaootrdorrt€uuriluufimfftflrtflo s urfi daurffofradusn?o$nnuonr?u

rdirtfit tun{unnao.rflffnuasnr:ssaor,ilt?fiouuf,.rf,T -rflo s urfl fro staphylococcus

coagulase negative uas Micrococcus spp.flo*urumudn:rorurfo,fiur5nfiog rdo

rufluurfisufrunfrtf,rdo s urfi n{run:rurnrnrudl'r ifo"mu:rudo:ro$nann{ rdo

t il€uu t fiuufrunfrtf,r sflo s urfi n{uun:ruaun:surk flonrru:rudsnroml r rhftrdsnroml

uf,.rflrtilo s urfi

z. I e.turufl*ruo tf,qaiildn:aeru

dounr:f,'r.rfo : tun{mtugrflril #iu r :E r nftgtqoroluauflnmo.r r ffo

qaflndn:aovrurrlrfru r,046.t flru uaun{rnnao.,rfirlrradur:qrnfinrrlrfiu 77s.2 &au

, dono,aounarilusrnelr{mtdr r odumronnuflmros r fionaflr,rdonromr

vru{r flnarilunngh{od1.r1rtflfiiltr1frryn'l'!?{fi4 (p = 0.299) (nr:r.rd

loutff r-test

s)

nfrtf,rdofiufi :'tun{unrugl vru'lT o"uauflntro.rr#onafird$5?omJ

frdr radu r:qnnfirrrrhffu zoo. g iinx r do r usuu r fiuuftrrir r aaiu r :orr nfirrm so*uaufi nn

ontrffonaflffifl::owltlounr:f,rtflo lru'h flgouascrorriladaaoasrrhfiu 32.4 (n1r'l{

d z ntnnu?n n) uaun{runoao.rflriTradur:trnftsrrrirnu g flnil rdorl€uurfisufiurir

tadu rtq,'''ofisrcloto"'m')uflnrqnr rdonafindvr:ror,rudounr:firtflowudr fl#ounsqro.:rir radu

nnattrhfiu 98.8 (st'l;rtd z nlnruu?R n) rdonpraounrrilunndlr{qloro"nraufrnru ctor

r donafrldn:aouuufftf,r.rflofrufi toul#a"nr?ufloilcro.r r #oqaflvrdor:aouurloun i:f,r.:fl0 r fiu

fitt9urh rnu1fi?tfifinr:?rn:rvfn?'Iilril:rliau*rru

nr{dfifi (P = o.ooo) 1or''':rsd e)

yru'lr fi sra riluqnelr sod r rflfrsrlfiq
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nfrrfir.rfia s urfi : "tun{runruqmnrdr o"mauiinruqotrfionafwfiur:ro

ruddrrodur:rlrftqrdrfru s74.4 flm rdoril9uurfiuufrurirradur:qnnfrnto.toluruilnu

on'rrdoqafludns?omlriounr:f,rtflo yudr flsouasqotrhradtaouotthfru +s.r (n1i'xr

fi z nrnnu?n n) unvndrnnaosfiniT rqf,ur:slrnfinrrhfru to.z flnru rdorufluurfiuufiu

dr radur:qrnfintoso*nnufinilror rdoEaflvrfrsnrouutlounr:f,r.rflo vn-rir fi#ouascioseh

,aduasra{rrhfiu 98.7 (e'l:..rd z nlnnu?n n) rdrnerdounaruusrnelr{totohtruflnru

*. o, #rq ud*dn: aowlilf;tf, r'rfi ofiufi T nut fi o'r{?ufinrtos r #on afrfi r,: a ovruilounr : f, r siJo

rfufreuiurl'l tqulffdfifinr:? r n:rsrlneruuil:il:audrru finrrruusrneli{odrtfifiurrfiqryrr.,r

4fifi tp = o.ooo) 1o''lt'lod z)

ufuf,rtiia ro uT fi : "tun{rnargum'lro"uruflnrto.tr#onaflvrfintro

r,nrfirirradurrmnfiqrrhfiu 477.6frnru rdort€uurfiuuffuihradut:trnftnc,o'ro"uruflnil

tot rdonaddfi:ror'ilrlounr:f,xfi0 nuJr fi{ouavtorcllqduurno rrhfiu s4. 3 (snt'hr

d z n.uruu?n n) uavn{runorno'rflrlrradur:cnnftnrrlrfru 14.5 finil rfrorrl?ulrfisufrt.r

dl adu r tmnftnqo{o*il?uilnum.r r #onafludn:aovruilounr:f,rsilo vrudr flgouas qotrh

raduaoosrrlrfru gs.t 1nr:r.rd 2 n'lnflu?n n) rdrn"duuoelilusrnelrsqroto"nnuilnr

m.r rdonaflr'rdsnaowJilf,{fiT sflofrufi rnu"t#o'u?uflnrqro.r r#onaflvrdor:aovrudoun'r:f,r.rflo

rfiufrauiurl'l raul#dfifinr:? r n:rs#nariluu:ur?udu finrrruenelr{odrsflfiuerrfrqyrr.r

afifi (p = o.ooo) (sn:r{d e)

z. + eluruf,moo r 6opf;rrfin:?ern, o"uunnlxn{rrar r fraXafiruro r ra'r

f r"t*rfro

n{rurn:nnRfft{nnr : r#oulnfi r€ufio:ao}iltundrnaunruil:vnoudro r#t

Staphylococcus coagulase negative, Micrococcus spp.n Staphylococcus

coagulase positive, Streptococci not group D udrfun{rvrono{45?0}il ,#t

Staphylococcus coagulase negative $as Micrococcus spp. rriTfiu ,don9,dou

drradumto*mauflnilqo'rr#onaflnmrn{tnaflwfiilounr:f,rsflo rarn{maugu uavn{r

ilflao{rt.ild1 fl nmilunndrr.rodr.rtrlflfibrnfiryrr.rafi fi ( p=0. zgq ) udr r donodoudr r adu q,or

ohrauflnilstordonufi*fln:rolnruf,sf,rsflofiufi ufi'rfirsflo s urfi uasnfrsfir.rflo ro urfi
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m{n4iln?u?r,uasndilnnao{ }u11 flnaruusrndnrodr.rflftrrrfiryrr.rafifi 1e = 0.0001,

0.0001 uau 0.001 nrmtfful 1r.:..rd S)

n{lurnrmnn:urlt : n:romlrdo Baciltus spp. #trun{runrilqiluav

n{unnaot rdonoaourh radumro"uruflrum'r rffonaflnro.rn{rnafnfiilounr:f,rtfloqo.r

n{unrugluavn{rnonot vrudr flntrilustndrsotir.rrrlflftia"nfoT ra{fi61r = o.cgg) ud

rdonsraourir tqduqott'^ilruflnilcro.r rffonnflndsnromlilf,{f,r.rflofiufi uffrf,rsflo s urfi

uasufrtflrtflo ro urfi mtn{$n?uqxrasn{runoaot vrudr flartruuqndT.rodr.rflfiuarffq

m{dfifi (p = 0.000100.0001 uas 0.001 strila--m-*u) (str:r{d to)

n{urnrnurnrurlt : r donnflrdn:ronurun{rdff"t.uu* r due'tun1r.od s

vrudr rdonnaolriladuru.rrnreuflnrm.r r#onaflwrosn{runaflrdrlounr:f,rrfiomsn{r

n?uquuasn{rnoraas mdr flnr1ilunndn.rodrtrrlflfisrrrfirynr.rafifi(p = 0.095) uslrdo

vtffi{ouehradum{o"ruruflnil$o'rr#rnufirdn:aomufftf,r.rilofiufi nf,.rf,rtfio s urfi uas

nff.'rffr.rfio to uTfi mtn{unaugruavn{rnoaor yru'lr flnariluqneh.rotjrrilfibrrffqvrr,r

dfifl (p = 0.0001,0.0001 uae 0.001 nrra'duy (srr:rrd tt)

nr:flncr

2.s R'rrnnaoudrroduromturuflmrorrfroXasxdn:reru ruucavn{r

n{latupr, rdtoraoudr rqdsmronnuflmm.r r#onaflwdq:ror,ilrlounr:

fiT'rfiofiurnfr':fl'r.rflofrufi rmdr flnmuunnslrsodl.rltlilfiiltr'1frfuil{a{4fi (p = 0.63)

rdonnaourh taeiuqro.to'nr'luflnrumo rfirnofinfin:aoludounr:f,rtflofruuffrf,r.rflo 5

uasdounr:f,T.rflofiuufi'rffr.rflo ro urfi mdr

(P = 0.006, 0.0001 nTn'rfiu; (st'l:'ttii tZ)

fl n a 1 ilu n nelr.r od r s flfiu rrrfrqvn s a6fi

ndmnnat r r drnu,drurh r adufloto*ruruflmm'r r fioqnfidn:royrurlounr:

fl'r.rflofruuf,'rf,rtilofrufi ilounr:ffrtfioffunff':f,r.rflo s urfi uavdounr:f,T.rfloffluff.rflrr

fio to urfi vrudr finmilunnelr.rotir.rfifiornfiqnrta6fi 1e = o.o0o1, 0.0001,0.0001

nriln"Tfiu) 1nr:rsfi rr)

udl

d
ll'tYl
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3. n1r$rrffuuru..t,duXaflrnurhrl o.s% aaordrEf,u 11 7M uaanodod

?ffii r% ndrro:oa, af uavfirrfnfio

3. 1 n'l:rru,fiuu*., rdaXafixrurl*u 1 o.s% naordrfif,u lu zo%roanaaod

n'lnr:,*',*,#ro.nfiur mdr naonn.r:naao{ en?o1ri}rudrfi'rr,flnT:

Nfri t% ntlrsa:oa

uu,flrurro r#onnflurnu

3. 2 nlnlurfiuunuo,duxaftnua$

il"m1:,*.o,#or.nd$ ro flou yru{r

oTrauflnilcJo'rr#onaflnfln:?owl fiff.rusl 1-61,900

a$fidor:rnr:uurfiou$oua* s4.7

finu riladur:cnnftn zzs.r finl

sf,srtoqr#onnfiwfin:?alu yruJr dautn$mrn{rtuniilu?nni{nail fio staphylococcus

coagulase negative (#ouny 52.3) :o{a.ttJrfio l,ticrococcus spp.(9ogav 26.31

n{rm-l rdonafluiir'rudufiu z fio n{run5ilu?nn:sur1,r wr r ffo Bacillus spp. 1{ouav

spp. 1#ouau 15.8)26.31 uaun{rurnruaun:rurlrvnnloudqer *r#u Moraxel ta

:otaturfio Acinetobacter anitratus (fouas 10,5)

3. 3 nllfurfi*nuo,ffupfirnufir rfinflo

n"ln1r,*.r,#ro.nttr rfiErfladfl.rrririrun, :1fi o*ruru rg fiuvudr fir rfoflo

finr:uurfiou#ouav g+.t o*nrruilnrurotrffoqnflnffqs?o?{ll flfftudr z-zsl,s00 flm

drradur:srnfim 1, 106.g flnn,doo"uunsrurn{rm.rr#onafn r,nrdr dautmip:romr

n{un:rurnil5{tnail ffil Staphylococcus coagulase negative 19ouav 52.9) to{

awrfio Micrococcus spp. lfounv 42.1, n{rum.rr#onndwdrr:romrfiuffufiu z 6o

n{uun:ruuann:tuti.t fio eacillus spp.l$ouav 73.7) rasni?o}run{lun:mun:rurl.r

rriuffuffu g fiol,ur#o Acinetobacter anitratus, Acinetobacter lwoffi (fouav

26.31
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ofiil:ruxa

Staphylococcus

Acinetobacter,

t6r17,L8r28r29)

nr:f,tfl0 rfignfior:nnuflrd'rrfiuffuoou${ru fi uo"6urrlfio,rfioudqnrunr:

tlotfrunr:uvdrnsoruc,o'rr:nfro r #otut:wsrura fluarunr:flnuriiafiuagu r durfrunr:

f, r.rfl o d r nr: fl r.ritofl nm#rntud: nun:t ffunr: n?uqiln'li fi o r do fi t ufi d r os 6lnu'l1udn'1il-

nr:aifrustnel, .rffu (zz) rfiudvr:ruffudufradldonaflndorf,uo$:.nvonruilo drutu{ou rfiu

rffonasnn{ilurnlJu?nn:{nail doan-,ffu staphylococcus coagurase negative,

aureus :otatrtfio n{runtrurRn:rurk uavn{uun:ilaugns0a

Enterobacter, Klebsiella [ds Pseudononas nfua$U (t5,

"tunr:flnurdfi , dufiu*dr r #onafldn:aomrrlounr:dr.rflo drurn{

rfiundrun:ilu?nil:{nail fto staphylococcus coagulase negative, Micrococcus

spp. 
'o$dtrurfio 

n{un:uuann:tutlt uavn{Hun:runm:turl.:sFs0a Acinetobacter,

Enterobacter tras Klebsiella nrunlfiu drunr:snrorurdonaflrmilorfisrffuuf;.r

nr:dr.rfiofr.r 3 ssus 6o uff.rf,r.rflofiufi uffsffrtilo s urfi uasrf,tf,rrflo ro urfi fiu

ff'rluJr daufmlfiff.ronrorrun{runiilu?nnt.{tnail rdoftor:anfu rdo staphylococcus

coagulase negat ive dn:aoru'tu 2 n{rnr:6lnurm'h lun{unauqruflo"nrau:rudn:rq

r,ruufftf,rsfrofrufifiotfndrrlounr:f,r.rfio udrrdo:cusrenrel'ru'll] 5-10 urfi rru{r uf,sf,r'r

flo s urfi iio'ntau:tudsnaomrrilrffurlounr:flrdo uasuf;rf,Trflo ro urfi flohrau:ru

ds,:roffiJnoat t6nflou udtun{ruvrouno#u nfr.rf,r'rflofiufid'lrl:oano"-n au:rudn:aomrrlou

nr:flrtfioasurnn'irnds ud rdotsus r aarlirulil nfrun:aouuo"ru?u:'lu rfoiffundrnf,.r

f,rdafrufir5nflou :otatmfio n{ruun:mrnn:,lut1't ufr.rfir.rflofr.r 3 :vus6tJo\:frr z n{ru

florruau:rudrrtoyruao,a{sr'lrJ:sus r aurdn'rn'l, , *." , #a dte{oprnfio,rfiunr:

fiefld moril:yfiilunsnrus (30) yruJ'r nfi.:fir.rfl0fruft unvufrstdgtfion:l z

$e:uo n{lfrrodrsdaufr$fr.ronlomlffo staphylococcus coagulase negative uau

r #orun{u niilailni{urt.,rfis z :s us u ase"lu:u: rudffi aoilufinna{enrssus, rurdpi'lut,.l

finurvudr

flnurqlo.r

rEiufiu
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noil:vdt dror nr:fi rtflofiu fi r don"rtn r donafln*r n: t auasil:s o"roonlil uf oaor

o'm?ulfrIoua{ nr:6lnsrqo{r Lowbury uavnsg (31) tfivrtnT :6lnnl1run.rut,d,

staphylococcus ourr#t Pseudomonas aeruginosa nrfio uf,raoqflrtflofiaua{

rsruo'l rasrlnsr#o{r nail:rnqdr.nturfirunat rdurdurfrunr:Flnu1.uorr Hoque BA

ras Brieno e (tz) flnulrsfinfiruamrnr:firsiiofiruff rfir,d$ unvtaauil€0fi"m::ilflr

m"n'r:ilnurtuil0.r 20 nu dsorfruoqjruqrruuodrrclorrflo{ Dhaka tuilsurndfrrnarrnfl

nr:flnuT fir6 naecat bacteria rfiuffrflrunt:il:s rflurnsfin8ruanr:flrtiiolunr:finurfi

vrud'r

fiufilag

:ouuou*fftff'rfiu:c8n8n'llrnun'lrnrffernafit Faecal col iforn uufiotfirrir tfiuru

iuqr r::rufifiorqa uassaw (2gl 'tfin'm'lsnoaosflnuru:vfinf;nrwros

radilluoa (tOO n$ruto'tti"uril:snoufiau Chlorhexidine dihydrochloride O.46

nfru,tdu lil5ilruoa zg.z niuuas Isopropanot re nit; tuSuutfiuufri uibiscrub

(r{Uhfrtil chlorhexidine gluconate 4% wlv|tunr:n"rilprnaflwoonornfiof,auuuvrti

riounr:drffsr lurmdu:sotfi'runrnfurfraugrdn{ I:wsrurafr€:rr o"ru?u 30 nu n"l

nr:ffnsr:sudrtrdouf,uarnr zfir - qrnT fiuf zssz uult tiouf,r.rfiouwntJu:yo"rfiru

adA-raJ
Xnnuflqaflmnvo"r (resident f lora) ohr?u 10,000 ilnu/rla. drunadr,6?fl51?

(transient flora)1,flJtJ:sutat{ouos 10-20 4.,rffnrfiu Staphylococcus aureus $as

r#onr'rutl'rnirual dqafifiudu nvrtgrurornadvrtdfi nmru nndr rfiu:sud rt rlouf, rtflofi ru

rodilruoail€o8flanfu ufrrernf,rtflouflavru{rfouas zo qo.rfiodf,r.rfiaurodmuoango

0flaniurnrrrrirfinafti dngoaav 30 drr,nvrfinafrdtrfiu staphylococcus

coagulase negative, Micrococcus uns Bacittus fiufloT?uaoa{0rnrloufl'rsflo

U€ruror roo r rh ornnr:ilnu'''firfi^uaqldr r nduruoaflu:vfurBnrvnunr:nlffqqnfirornflo

lrurrndrtorndflon{u

ronrqo{ (tr) tfinrnr:flnsr"tuorrndfin:dnrt#ito rfiourf,ofi'lu rdo e. cot i
nudr rdorfiiunr:f,r.ritafiruuoanodod r€our:s{u,#td^auutanododosaEro*mur6otfi

mnn{rnr:f,r.rdfrua$ nfoa$dflur:s$u r fioudrtrufiuoanoaod

noaraof uasnn& Er.rtu?uq tt:rufiQnqa(ze) n'nr:6inuril:vflnfnrwmt

ur:"{ur#orfioolrt 1 Cronafir,nruotrasilo yudruaanoaodu€our:r{rr#adfiuoanodod
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nrdro$firu drrurton'rffnnafiwrnvo"r1fi6n{rsr:s{u r ffofir$fluoanodod rfiudaunaril:sil1il

ro rdl,ffrtur?a'r s urfi nrufiff{nr:f,r.rflo uasrdoflnurffr'turanril:crlror s $a:r,.r

sloilrfunl'hn{#rfifunr:f,rtfiau 2-ItJ:ilruod lvo + chtorhexidine f,.rn.rflr#oruf,o

o{floun{r r firruqnedn{#u r drfiiuuoanoaododrt r dua u€our:s{u r dooths r 6urit

onnunaflurfu,6u, urtosdruoanogod ifqndn"rto rffordffiru:susuin daua{dflur:v$u

r #onraruo$oonqndrfidrurvusurR r dufru udqninso{rriuru, d.oo. ngnf,rtoonlilmn

Lee iltGn Hunt P uas FeIix D (34) ffiflnurtil9uutfiuunr:drtfJofiru

fi"urdn r&, Z sflodnraru chlorhexidine fro uniscrubuav nibiscrub fl1?U:ytfluna

qlo.rfirurfrt z uflq 'tfinarudrrulioliln'r:sffor#onaftd.rnoflr**rr,r.ruayrnvo"rfro{uu

flirnit nanr:flnuruud'rfl"urdn r ffrfro z sflqftFsfrnfnrn r r['r r fiulffu

Casewelln Law uav Desai (35) filgljuuuoho{lunl5il'stflunnto.snr:

ttu.urdruuflo tsruntnr:drBqodr'rrnf,Sordsafiunr:f,tfio guumfiTfirfn'r:noaru,#t

qaflmrtnfifinuas rdo$uruufifi€urnr:n'raru r#ouuflanfi'rc,orflTlr ufrtnr:n'm'lu rdruu

floosflnr:ierdr tadum{nnflndua.r rnifoo$ornqnicro.ru'rdn rffo tnur#r#ofiourd:*uro

tJ:so"t fio rtebsiella aerogenes K21 ffifinr:f# 0.5 % chlorhexidine 'tu iso-

propyl alcohol urnndr 4 % ehlorhexidine gluconate tunr:vrttr?flafl0il:rdotn

r#o ufi.rnr:flr.rfloffaur1"s'rqirrr#o fl's'rdn,#rffo z sflndftFsflnsnrvnunr:nm.u,#.

uuflarni.rrfidndT n'rtflrsflofiaua$uavfir glouufir#,fiuu:srusdtunr:rl:s rfiunanrtfior

rtfifrfi nr:m.r?finr:firsflo unsr{"'ffiuer:df #f unlrnnnra'tunrsnfifisr

Kjolen H uns Anderson BM (27; vrtnT:6lnuril:c8nf;nrfl{o{?Snr:d'r.rfio

d,m,."au:ounrtlffunlrdrrrdodunnslrrfiu I sfio 6s toyo Ethanol , 4oyo Isopropyl

aav 7O7o Alcohol Rtdll chlorhexidine Tqun"1n15?radoil"tuo'ldrdfrn: S nu dilnruda

t fiYunr:uu r fiouoth tlrnfiruuunfi r fls r udrd 6o Ent erobact er faeca l i s, st aphy l o-

coccus aureus, Escherichia coli uAs Enterobacter cloacae ila{01nnlt

:pruosuflfffi ru r frou r #ou slavsilnufi rovn"mr:f,'r {floI qu"}fifl"s T drr, #rr.9our r rflpr

u#o osvr"rnr:fu.n$daflomrffrodrtdounrrr#rI"ur unv r urfiufrrn1ilffflnl1drrr#o

nr:flr.riiofi?ud{ r ila?r::rlo'l Trldrilr:ocrffqnr: r o9q r fru:or*r., , drurufi r gudo$:arufruuu

7VA Alcohol lldllmrufirflofi"tfi"tunr:nnr{ou1fi (tsz o9ono{nlisn?o) flrflu,rCopyright by Mahidol University



68

o"ru?uil''r nod r.rilftrrrfiqvn {dfi fi

dine tu9uurfruufiu gthanol

v
( 126 9|:.lSO{n15Sl5?O

llas Isopropyl lfidr

70% Alcohol Ndil chlorhexi

P < o.oo2 I urlfifrrrrid'Iil'l5o

chlorhexioine rdrfiuiiflruaelon'l:n"n.ut#t staphylococcus aureus fiuurfiouuuflo

si'or#ouunffrssrfilrunufftornnr:uurfioufiru,#, urr."robacter cloacae ( tta u9o

rilfirl"rurrfiolflrnulu r lflprfiitflrr:sfiilBnrfiranrs usl Ethanol uns

chlorhexidine grnflou'lrdouffrtosflu:vfrnfinrmrnn'h Isopopyl

(p<0.002 uns p<0.0t nrtJa"!ffu)rdorfiiun'',rm,firu,#truXn species ctotuilnfir$u

uflrvuh Alcohol urfu chlorhexidineiht:cfin8nrilillnfi4ttun.t:n"alurdo odrtf:fi

nrrffstil Enterobacter cloacae ullllorufilrf,tornnr:f,T.rfiouf,t rs n9.rfirufi"xrrdr

Ayliffe cA, Babb JR, Davies JG uas Lilly HA (36) n.mr:6lnur

il:vfinBnnqoqirurf,rsfloruorerafrni inul#Nan1?eri?onls#osuffifinr: rdodrfinnr{ou

dtfinodouuasn?uqil fio Isopropanol unvdlis::tor ar:drfiu Alcohol tliu n-

propanol unu isopropanol rf,uar:dfirnufrnfinrvrflsfi{t a'tu'l:naeillrursrdorfi tog

3.3-3.8 Chlorhexidine aqa{lfi loe 2.9 uasddrudlJ povidone-iodine anlfi tog

fio n.coti lnuosnr,ff uoruuurufir uf,rTqr"*rt,#tdgnn'ldlulffinulffrir log fi"Tlr

v
E. col i

'tufi*ur

z.r dtfr.rnruofffu:sdvrfinlynun'liaouirurnn#olrnn'ira$ttruo'l unr{u trictosan til
6

nr:gnraqn8grnfir.'rE a{fi"rurlurmrunnl{1o{tu-Tj11ufla1u "f 09rru 0v[}nururilu'rqunl5

u f, r r lguu r fiuunr :fifl ioroqi:ooto': r douf,'ro r n t ra rdru'ttl

flor:fi ovgnilru r fiulqunr:,*.r, 6,

:z urfi

10 vfin o'ruauqotnudf,r.rosqnr:Jguilrfiuustrillosoufirunr:onffufin$opufififinurura a

$r:uo a$dnraru chlorhexidine rrderttrlrfiunmruntrfiunurdrflqvrdsrnfir.rdfi4o 6n:d

flqndsrnfil.r r Snriounfo r fiouostrlfl r au nr:6lnurnr:fiflisroqi:anmt r 6o

Gram positive (Staphylococcus aureus, candida albicans)

aur:nfifl?uro{:oouuflrufi.rrfifin'h cram negative baci t ti odrtt:frnrdnarruffin

ll Gram negative bacitti d.rrfulaflr,nfuo"t (Acinetobacter calcoaceticus

[ns Enterobacter spp.) arilT:8fifl?noqi:anffifindr cran negative bacilti duf

(Pseudomanas aeruginosa, E.coli UAs Proteus vulgaris) Klebsiella spp.

qto{n.r:st:?o )

Alcohol sltfiJ

,#t n'ltr',prfrofiru Alcohot 2os dtilltntffnr#oqnrfiofioqiuufiolfiuuo

t]t

uuilarufir

Ndil Alcohol

udel{1firfru{'l

ovfldlno{:oo r ilduu$lla{liltuuaru 1 r ?a'} nr:{rffrotirtuur.hatufloros r {rurl"rduo{
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rhst:nflrufitovtjutfioutfio staptrylococcus aureus uas cram negative bacilli

urnndrnofirlaufralururlo,{ruun tuo,ocdnrrf,r.riioufonra'ru rfiorfignnrsn"uluufrtnr:

f,uffafirhuqnrlu lrlfl cross infection rfiofiurumtrauunffrhutu:su'lrtdnmrtFlnur

nr:frrtifofiN 7o% Alcohol, a{nrtu chlorhexidine uave{$fit5uo'l

il5flno fiui*.gu uasnr6! r::rqd 1s; Flnuril:efivrf,nrnqoruoanagod

rrYuf,rsfloqnaln:lurdoflrtauarfiq n.mr:6flnur1uflu'ru'ldil:vo'ruoffrlauflaun::il#u r

tr{flu'ru1alt:silnrnffrffunr;€ o*Rr?u 15 nil ,n.ord, z+ u9o touuilsfraothrnr:Flnsr

rfiu z n{r n{ru:nntn'r:r?,r'rsrdodounr:f,rtflo n{# z f,r.rflofiruuoanoooduf,a

rHr" rfi0fif,{firrila ruanr:flnurmrdr r1'r raduo"nnurf,orbufi'rtflofirnrf,.rf,'rtflorfiu

2,763.rg f,u 288.08 tntaflAa. strua'lfiu (p<0.01; uaos'lrn'1i1fi$oanoaodf,rtflo

r{1il'lrCIaao"nnu r fforufiorfi

'tunr:6lnurfififlfrnunoof,runf,sfrunr:6lnmfitndrrffr.rfiu ndrafio tfintnr:

nnaouril aduq,oson rufiruro.r , #onufirdr:aoyrudounr:f,rrfloqo.rn{runrugru r lguu r fiuu

fiun{runnaor r,rudr flnmilusrneh.rodr.rrfflftirtrmr.rafifr 1e = o.2gg) udrrdonoaou

otilauflnilqtordrnufi*dn:eovrurfrtf,r.rflofiufi ufrtflrtflo s u'rfi uacilf,tflrsflo ro uT fr

mrn{uneugru r ilfluu r fiuufiun{unorao.r Ioulfiohr?ufinruqot r ffonaflndrr:roruriounr:

fl'r.rfior{iufr'lrliurh r,nr'h flnmilunndr.rodr.rflfiua"rfiqnrrdfifi (p = 0.000, 0.000,

0.000 n'rila"rffu) frufio rtrur 0.5% naoran6du r$ Tayo uoanodod nrdr rzondr,Do:oa

flu:vfin8ntfl un1:nTffqu€oao r #oqaflrdq:reluuuflorfifi n{r nr:flr rflofirua$

lunr:flnurfiff.rflnurfrsn'lruu,firucro{fiT,'r 0.5zoer6ro rgnfifiuru zoz"uoanodod

ne{ru lzondrflo:oa ag uovfilfrnfio vnrd'r fl'nrr 0.5% naoran8du ru 70% uoanodod

rudru tzonf,rso:oa'trifin.ruu,fru*o.r rffonafimufi"'ur rou dau"tud$unvfir rfinflofiu ynl,ir

fldq:rnr:uurfloufouav e4.z r#onndvrdns?owu1w{d urudr drutrgrfiun{ruun;ilu?R

n:snal6o Staphylococcus coagulase negative(#ounc 52.61 uns Micrococcus

spp. (f,ouav 26,3):otnwr6io n{ruun:ruurnvnturlt vru Baciltus sptrr. l$ouav

26.3) uavn{ruun:laun:surltgFs0o Moraxel la, Acinetobacter $as Pseudononas

1#ouav 15.8) srisga Klebsielta wrrlosfiqo 19ouav 26.31 d.rrnf,rffu.,rfrunr:flnsrCopyright by Mahidol University
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6lt0{

fiou

ud.t

orfla (rz) drfir,'.n.:,*.r,dur'rna$fioudrflunuAs c*ilau +g fiou *,#r +z

finrfiudn:rnr:uurfioufoua" az.s r#unaflrdsnaomrdrurndrf,un{ruun:ruaun:.r

fio monvyl Pseudononas, E.coli ilns Klebsiella deunr:ilurfitunto,#t

naflinufirrfqfloffu wrdr drutusrun{uunrilu?nnr{url.r fio Bacinus spp. (Souns

73.7, :otatlrfio n{ruurnruurnnt,$nail ilu Staphylococcus coagulase negative

uas Micrococcus spp. uasn{lun:ruam:turlsn:vgo Acinetobacter, Klebsiel la

UAs Mora:rella glilO$U

t dofio r:nn fi {sfloc,o.r r #onadniior: ?o}iltuddunvfi r r froflo r,nr'h tun{rnrl gru

z xlu rrtr*, #unadnn{run:raun:turhrsris0a pseudorcnas ufftnr:f,rtflo dss,m,

'trhHurlounr:fir.rilo a. rno;dor:aomlilfr{nl:f,T tfiofiu o'l0 rdrou',ornilofiiffafrla$uavnfo

fir r finfloduu r firu, #.nufl?dft fi fi.rfiud.r r fiu{ofior:on dr nr:f,r'rflofiu m ndd ndo.ra{

rflunuas uasfi'l rfoflorriacoro fisufiosfln'r:f,rrflofipn?f,fiffrd'ril'rroililrfiourfionaflnrfi

,dooo'''ntt{}ru'ru1ail'rprlud flrsuunl: rdh:ci.r::nfiorffoxur:{rryJ'lu'ra 'til{n

noflrhu f,?{u6'rrfiur{orynnr: r flr:sit::n0pr r fforur:.rwr'1u'la$o{?rofidauflaun::r tu

drs r rnr r 6urfiruru:snornr:6inn'r#ofi ruJr rude{isuv , ,u'ldnm'r: r fiufforyafiu r flo

nadrdn:aorruuuflomrqnnl n: uasynrdl fiu r ffosilsr r duafiudvrrrfi r fin::nfipr , #rru

li.rilulurarunoflrlaaflao*tufiu drutm*osrfiu n{rurnraun:turlt 6o,{urr"gu

Acinetobacter vr"r"tfitfinnr:fint#olu:sttu nr.:tfiuuru'lodaudrt, n'r{tfiuflrfdrrv,

untnlirfro, unannffu unslun:sudlafin, rffttt*pu Enterobacter ?r"fltltfionr:fiordo

xursum'hrrfiwru'tqdeudr.: uasnrtrfiuflaarrs, ,#a*rgd Klebsiella n'r"Ifirfisr

nr:finr#o tursuunr{rfiunrmofirdauuuuasdrudrs, yl'ls rfiuf,aaras uasuarapirfro,

t#t**gu pseudomonas n'nfi rftouruadrfrofinrfio,,do E. col i n"rlfi rfteuruannfro

fiprrdo, uas:surmrtrfiuf,adrasdnrdu tun{run:ril?nni{nail }tru staphylococcus

coagu I ase pos i t ive n1lff t fi prnr:fi or r #ot u:sulnl { t 6uuru1 edrudr't
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oth {t: finr u r do nrfl .rfi rrn oU:v e{.l dqo t nr :f, t ilo u f, r l rl'l r os dr r fio fi au a{ uf o

rl'rur o, sro edordn8fiu ru Toyo uoanodod NdLt L% n6f rryo:oa fiflgararufrfirunr:aoufo

n"rffn rdonaflrdq:aouruuftorfi fituriovfiu:sfrn8nrniid'rsfrufisrril fisfiuqnaT nrn'r{n1r

uvnrtldsrrinrtdo"a, r nufi tnr:flr'rflo rrldros:ou?f;tErfistril

f,o r clnounst unr:utro nr:t{ulrnfr

t. nr:flnsrn9tfirfrunr:6lnurrurlna'rn:n'l{nr:uymrl rof,rlaurrffq u?.run

flaun::urrhfiu ff.:frurlounliuT,ranr:tffututdruuoffrleuur.rundud.rna:flnr:6lnur rfuirfru

tdotorndlnms tffonadvrfi'miluslasurlunoreosuqndhsolndq:aoltnnuuilunflaun::r

2. olnn1iflnurvrudrrlru'l 0.5 % naardn8du lu 70 z uoanodod wffit r%

n6f r so:on d1il'l r naoo*ruaufl nrm o, #rn ufl*dn:a onrrdnarfi.ru€ r radiomu;oa 1 n5R1 {r n'l i
uvwrtir dl6nd r d$ fi or{ul roaoo*nr?uflrrruro.r r #on aflnr firr nn{ r$ou n, go fi{fiunr : f, tfl 0

firurIru'r 0.5 % naordn8fiu lu 70 z uoanodod NdN L% nf, rEo:oa 6.€{roc rrJu?S

nr:f,titodrumsdn

ntfiildfiouunrfioufrudtanu:n ar:osflr{ilofiaua{ ununr:flrsfiaufl*nr o.sz

naotdnfifiu \u 7v. uonnodod ndru tr"nfirno:oa rrrnTylud$fldrunduro.r detergent

d.rflgorarfrfitunr:ssflrrdtanu:noonrfifin'lrfl"s1 o.s% naordn8fiu rr 7vo uonnodod

NdN L% ndrro:oa

nr:flTtfiofi'lgrl"ur o.5 To naoran6fiutlr 7o ro uoanadodndu L% ndrso:on

findroffu r fru:suu r ?a'lu1u o'loyt"'nfifloufi.rrfi

rl'rur 0.5 % naordn8fiu \v Tayo uoanodod

fftfiuna:f,rsflofirua$af;ufiunr:f, r tfl ofi'lo

?tdu t% nf,rso:oa ril5"rsdilfir{'1rl1rnno

o'nnuflnruros r donaflurfifi.r$osns 30-50

urnf,T .rflofiaud$ ovdfo.:f,rtr#gnid (nrrcii 2 n'ln,.ru?n $) e{1in?irf,ua{ffou-

rFn rdodorrfirfirruolu:vur,tulffu ry€rcfirrfiua{ffourrripsr#uru n'nfirdonaflrd

lonrato€qrfimnuua$rfi ndo'ra{ovfiotufirtrluas uo*rduuduua$fiournrinr:f,rr

yr"lnt ludsornndo.ragqnn9.rrrirffin:'lffif$fla{ r ufioogi fir r foflonr:rfisfio r fnn*.: r fi ue

L

flnrsw rfiurfiundo.tu$ru"t{ ndordrfiflntrflnrflprfiruuurdor#rflrfir rfioflordo}rue unsCopyright by Mahidol University
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rffaruriuvrrn?'ltJdsora firudruorvrsugt{a'miu6.retrrfiqfiooomru9ou, r flu ovrfiu

n'l:nor on'r an'',ruu, firuclo{fir r fnflord

3. illnosl#fi'ur o.s % nnoldn"tdu \u Toyo noanodod NdN L% nf,rro:oa

tun'r:ff'rt$anr:flnsrfi'rnr,ruflrlrXuflo{n15"t#fi?l1 o.s% naoran86u \,u 7oyo uoanogod

rrdu r% nfrrqo:oa rdvdg ruuofirJruduiiflflrhur*rururiu r:irfiiufrqonr:ilrnotirquo

fldruffnun::munr:dnurfi

{ounrrio.rtunr:nTi{u

t . o'urufirotixdrfiflnurfrsflflurfl r fin nrtr? r ilr" r #ouf,rm r #o1nfirn{nu n:r

aun:turl'rfir, d.r r #on{ld r fiud'r r uq$o.l:: nfi o r fformr {}tu rt'l 6r

z. n{rfirodxil:vnoufiruuwrtifiourrnfio n{rav 3 r'lurrlrfru,dotornr"u,

raardf#fun'lrr?r'lsr#ouslav:ru fiott#rear"Iunr:rfiu{oryarnsil'lnt 1s-20 urfi ras

anrudfrrfirfiu{aryarfu::'mru'rrrogutl ulmtifiu€rrnmrurlouffrrrrn {t.:n'r1r?rrifirrarfros

noutunlr r fiu{orya r fiu:sus "t dsn"nfiunvrtiororu r fiufrrunudfiru3n:flnur n#t#

3 . nrr r fiufiorya:nun'lr | lr')u r #orfi r earlunr: r fiuuru :sn{rr:on'rl n.r, #,

o9od r unu 4 dtfironrafiiloo*urfioufiud.rueof,orrfi rdotornfi?ffutrlarrur:CIn?uqrr

qlrfifru daur;nnoruor n{ruffeodr st fi

4 . r do'rornfl {oo"rfinfiruturl:srurnrdtfitunr:ntiffu fi?ffud'rrrlr fi r firu nreen

80, Lecithin ttds sodium thiosulphate astufittfruot#t doa.:rudrfirfiuffr

Neut ra I i zer trdsdau r dtnr: r o?q r fiutnrt.t , dt dtoronnfin{unnao.:r"ru r #onnfrvnera'r

r doso r nflqvrdnnfir': m.rfi*u r
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{of,rarnr:nr?du

r . lfiilnr:n?ilqlqflmwm.rflrdrff,rtfio tounr:dr? r n:rvrfganrnflr yru'l'r fl

qflfl 'lfi n'Iil | nnnbr or:gr ufl#l

z. flnr:nauqrqsnl?mo.rndota{drfi, a$ uas firrfoflo ndmfio osn"rnrtt

dcorondo{rda$4n#.rrlourda$fioutml, agdlfin'rrinaao{ost#a$fioururiqnn9.r ua*fl

nr:iliu{rf?unt:ffn, fru uasrfiufirrfnflo s mirsfinyton

t. vr"rtffu:nsrilluurfiuun*ufl"urdn rdofrrdu ild1u cl sfln rfudos'tfifluurnr.r

lunri r fronrfiri*srfirfimsc{ilffudnrnuaqf,oumtt:.nwl'lula uas r:J9gu rfiuuu:sfrn8nrn

qo.sfl'rlruaru 1 rflnfiru

z, r fu'qurE mtn{lffaotlr{ tou r aurvn{ruunntJ rffiflodau't nf, r fiurffunurura

?srflfluacilurura rnnfln

g . fl nr: r vrru r #oa{fiouturlrlounr:"t#nnnos r do r fu{oryafiuf, rufiau

4. *u:custaarnr:rfirrfi#ua.r rdodosrfin{daoth.rdrflssm uavannli

,n, ff un,ofloffud.ruao#ou :yr'lr {n1r:o r }rt'lr r 6on9'rdoru

sulphate

nano{

5. mnfltuil:silrur$lu$yto n?:rfit fireen80" Lecithin trfls Sodium thio

n.rrufir r fru.r r dofieu r da r rSunr:flo.r ffuqnisrnfirt mtrlrundrr r dodr#runr:
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n't:'I..r* 1 rs{q{sflarro.r r#onailr uasoTr?uqtotfieoth$irrrr*,#trlounT :f,rtflo

o"l$ilnnlile$f,rrflo

sflncros rffonafln n{lnrugru1s6 :'tu; n{runoao{(s4 t'lu) t?il (110 :tu)

o'Tt?u fouas fogas o"ru?u founv

nf,xllfftuil?RtF{lnall

Staphylococcus coag. -ve
' Micrococcus spp.

Staphylococcus coag. +ve

Streptococcus not gr.D

n4rurnurrnnturlt

Bacillus spp. 4t 73.2 4t 75.9 82 74.5

55

53

2

2

98.2

94.6

3.6

3.6

25.0

L4.3

1.8

0

3.6

0

0

0

1.8

1.8

53

46

0

0

98.1

85.2

0

0

18.5

7.4

L.9

0

0

1.9

0

0

't.9

1.9

108 98.2

99 90.0

2 1.8

2 1.8

24 21.8

L2 10.9

2 1.8

00

2 1.8

1 0.9

00

00

2 1.8

2 1.B

L4

8

1

0

2

0

0

0

1

1

10

4

1

0

0

1

0

0

1

1

rdut't

0.91.B

rrduurn:rmn:trrlt

-

Acinetobacter anitratus

Acinetobacter lwoffi

Bnterobacter spp.

Klebsiella ozaenae

Klebsiella pneumoniae

E. col i

Pseudononas spp.

Pseudomonas aeruginosa

Pseudomanas mal tophi I ia

lloraxella spp.

Yeast
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mns* z tT rldurrnrfirratrrrrzuihna",fop$nar{ourumqdt**uifrnst

c*r,lnmr r ru'tdnrnrs r".", du

,ra.,frnh.:,n o,{u

ndrmnaor

ilounr:f,tilo

rf;-rf,"r'rfiafrui

{ouavnotf,rlstu$oaar

1046.1

7A6.9

32.4

775.2

I

98.8

rlotnT:dr-r$a

nf,sdr$lo s rrrfi

{ouasmt'drr#uiana,l

1046.1

s74.4

45. t

775.2

n.2

98.7

rlosnr:drdlo

ufrrdrsf,o ro u'rfl

to46. t

477,6

54.3

775.2

14.5

98. r{ouasmtdtadudanar
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gud r uaordhf,rrfiofignif; tgsl
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gud z udorru€,t#frnrrgnasrau'tunr:fir.rflo (+o)
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t. nr:tr*rradurtnrdn {ceonetric l*ean} (23,24,

G.M. = nf,xl*;r*13.....xn{r-

= Crilqrrm

rlo
' log G.M. = 4lod(

N

#fiurrrunnrfirto{ to (anti log)

z. nrnrirdrur*lt ru$u':rt'lu (standard deviat ion)

s2 = E(xr-i)2

n-1

85

n

x

= eiu:u{ogn

rfuar*urf,*'tur log G,M. adz firlatnr:rnr$d'rro*t r:mnfu frrfi

n"l*1*l
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3. n'r5nadoUn'ttuoriua{t$o{{oua 1ou"lfi Kolnogorov Snirnov Test (26)

#uotrudmtfrauu: x , ?{aaf'lt?o Ytqufi

fi Fi Si=Ei. pi PgXi

51 P1 P1

.\nP"r r/r "r

fl F1

fF'r ^r

x1

x-
I

xi = #unmrudd i ffnn{rur#iid?{nfr{ryirfiurilsr

fi = n?'urd*uo#ud i lufr:otJr.r

Fi = o?'urdreaumo#ud i lufr:oth.r

si = a?lildlosrffududilmt#ud i lufrrodrr

pi = a?1ildrou rfiuros#ud i luilqufi

pi = er?lrJdrosrf,uasetum.r#ud i'luyrqufi

n -Ifi=rurqfrrotht

dstsnndou D = nax |ti-"i I

,do r* = r1u'rndqpr

rl'r p tfioT nqlrr{
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3, 1d t -test r ulsu r fbui.rldumfirrzr8ma* rlqufr#nrrnnnrfl znir

u?rrda (ez)

I . r r ufou r fiunlr r s*lros*nnu0mror r fspft'drtrmu fiaunrrf, 1rf,s

mm{lnauqru*n{maaal
zt

3.1.1 4 = 4

t =ir-iz , df = n1+n2-2

sp =[ (nr-ll* * tn2-t)q2

n1+n2-2

il = drr#urodrod"rtn{u* r

7,2 = f;1r*dsrorfirodrqn{u* z

st - mrrurrrrurosfrtorirtn{rd r

*2 = i2'llrrrhfzrmtf,ruirwfld z

rr1 = otnrf,rodtn6u# r

n2 = rllnuf;talr.rn{ld z

= t'*1'
n1 n2

Sp

1.+1

n1 n2

3.t,2
Lt

4* q-

t =xt-Xe
Sp

r rl
lti. trtl
l--ltnr nz)

---[g]'*--[s],
n1*, I n1J ,,r*, I n, J

df=

Copyright by Mahidol University



88

3.2 ril9uu rfiuurlr radurorohreuflnil$o.,r rdonafirrlounr:f,rtflofruufltdr.riloffufi

dounr:firtflofiunfr.rf,T sflo s urfi rlounr:f,rsflofiuufr'rf,rtfio ro urfi

, df=n-1t=d

SdJ,[

dl = nattustnehtto.t{opuolaafl

d = Edr

n /)
sd= 1lfn1-Worlrf

,r-1 L ;)

ai,bi = rfiu{oryad i rufrrotlrtn{rd L aav 2

di = ?l?'lf,itl9lr'ldht:vu'lrt ai uos bi

d =f.di , D=o"muffaotlrs

;
f -rsd = I lral-g,o1l2 l.tln-1\ n )

+. nr:?tn:rsilnauuil:il:au*rt (analysis of covariance) (25)

4.1 n"An?0sl'l SS IAY SCP flO{t Total

Txx =Ixij - (D(ii)2

rk

= E)fijYij - txiiYij
rk

= Z:Yij - (EYij)2

rk
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4.2 i.t|t2gil'l SS lOs'SCP r0{ Treatrent

txx = h2-li - €xiil2
rrk

rk

= Lxijyij - Oxij)(lyij)
rrk

= Ex3ii - 6rlli l2

rrk

txy = E*tjt ij - €xij)Eyij)

tyy =I:v?ii - (Evii)2

rk

4.3 ?*H?Elf',l SS IAC SCP to,{t Btock

Bxx = ldii - (Ixii]2

rrk
Bxy

BJTY

4.4 i*m?srt ss uas sc? to{nlrrnar;t#au

E:rx =T:(x-Bxx-txx
E:rY =TJ(Y-BxY-tx'
Ew =T)ry-Brry-t)ry

4.5 fr.|tr?I|r'r ss tlac scP 'toit t+E

Sxx =tpt+Exx
SxY =txy+E:(Y

slqY =t]rr+Ely
4.6 i"bnfin Adjusted ss

SSEa=Ely-$n')2

E:rx

SSTa=Slry-(sxv)2

Sxx

SStraSSTa-SSEa
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s . nlin'il:nnuraf,uod,t.t

= 0.16

- 0.10

= 0.90

= 1896

=m

tuiio ru'rnffrsrir..r$l{rruufiaun{l = 4J B$

n = I t zelz J, FO * zp*fiq, + e4, 1:

a2

=Pl-P2
= (Pr + P2\/2

=1-P

A

F

0

r, = 6n:ridrtfiofirue{udlrur{a

e2 = furddrtihf,uuoonododrf,:rnrrla

o(

?

=43

= O.10 ;

= 0.20 ;

Zo.o5 = 1'645

zo.z = o'84

(0.16)2

= 0.18 - O.02

= (0. r8+O.A2r/2

= I - 0.1O
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