
I
VoL ft Xo I
Scftcrtcr l$o

w&lie

r6insrrffnFnftt ehi&ltgtrccr@rr|I(U@SnEm.-/erE

nrnl}$tro{dr"iiltoJill"rb".l
brirfc net"q *'rnu #rtliu'rfolrlhi--o

{hF i{d nu., H.S. (llicrobiology)

n'n tf,uqnffrut:nir.rorritladn Penici ll ins uar Auinoglycosides mlr:a{r r rn

$a: Kanar).cin rlhlt'otnlrnd.rfut' " ri.rd

rdo.orrn0nr:lvlu R-plasnids 1u r{o t6.r

r0uar r rqtifos{s r rrrrvrin, !,d-'nr1aGr1nl1

lT lio{ r {au ur'ltnrruriltnrtio?,o.t lddo

urdlfna r$udJrohdnltnd.r tfsnr:liur

ri|uliltdUtai rdu 4ttr ffn'rlf rfirnrrtarfa Bfegg-liglllit atirrluu:t{u lar

lrlilrw'nist'rit'tuo'nir1afttrruriaeltlOnser.rurtlr.arrthrr{liiuar:rellqnf,ftrr:nir.r

urrirnlaf;adr,odn r rrn lu.,1riillati < {lhfiat.tta Carbenifi I I in + kanarycinr

carbatricillin + anikacin, a'ripicillin + kanaoycin, se3 aqricillin + auikacin

danurrftlrinin c { tiemr: re,llqr6rurioo hss.tll;afl rfo rl!,.0 Mditive rrit:L

atitlrfitUnm'r'rfrqritfu:an'"lurrirulatnfrrolr2n reu o;frnrr1isd-ru1ecnizr-

fuft1f*allnrrfoyrlrnf,n r{o Proteus litn-irn,lrlisritlrCntoa1rnorud.s rf,gsa'rrT.r

tlBstla't

14!b

ftlfirdnu'r'r r{a1s Falilv Entero-

baeteriaceae n'r}i rftanrrf n r 6o1ufihu

liriourrrffqn $a; r{o rndldr l! lwci as';.

lrinffu'rlrlirnne r6uorir,'olrn#r., Irs rmr:

odrrdrrda Ploteus r{uflorourril4afn

Aoinoglycosides fl r rruli{nall6nalb, rior

d',nsnir.o species irll to.r Proteus tw

'ir Proteus drabilis rfu species duun

lniaorrntfqn riu rrn{trmr cm.r{rhutl rt'"

ltlunr:n rrr{nyrffl : s't r,"rrarrrr rio.rlnrit

ds l{ad!{r roslrri r irJtfatioor c'entanicin

a*i1z't1a&t7nu'r ftgrs$tilutlati un rfvr rr{u r0u.'r1nri
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irlfiu lng r onr;n r': ier{Yur;ni1!u1!?n

Ponicil lins rra: Aninoglycosides dto:

1rirc r a:lqndfiuio rdouunfl rlun"rusonn, n'o

rda{c rnerad r n#uc 1n n.rrl'r!fru?o.0Br

tirulain u g0n Sldraaeuurru rriu Indif-

felence, addition, synergisn fllo an-

tagoni sn ds ra rndrda, lrlod\r Inn rful if.:
1un r:vraaoulurior:rJfir)f, nr: ( In vitro
tesls )lrloluii\:!6fn ( In vitro rests)

un"hi!1n r otL r:nrhu,rul luolfrun dnrqufil6

riol'ir rirllurfrulaorwe1{ierfi'! e{adl;-

nrr rf,uati, rr1r rrioir.llrfin rllonddfo.:n r:
lfrfiadulunrrfnul Infection f,a n.r.: -

refuq dfi! l11o Addition uasninrduunrr

irlqndrtr (Antagonisn) r;r-irturir,"1a

ir'rfvro.l irir-;" q.i': 
"a.rd1unr1fin,crn{\d6.!

r fiun rr ?lnrn6.: effects Cr\r ln! lorlin,rt

Bul I Chiang Mai Al'tS

'ldraonlirda blru-gisb.llls (In-

doI -negative) dluunlir enr1ao rr:zaslj

,Jr ufl r .i rrJ r {un r r n ': rl fn urdl : r: u1u1aun.:

r0u.rlnri 6!q rnn i ryrnaou ne -urhInal6

Single disk rnethodT ruii rdodioui, .:

'leio urf,rula0nn r.o 1 nararf,n lnurorr:

Ponicill ins ua; Aninoglycosides d

6nBr d.t r {allki r Suacion'l iuua 1r.i.r: !tu-

elLer-Hinton Agar Slant (BBL) fi d'it

ruo:lilr st!eak i..:!Juoltilr Blood Agar

rdoliuulc2'lli pure culture riounr.:

rnaouvlnnf.: o'rnriuuilr r rr: r {u.:riol,u

l,tre I I er-Hi.nton Bloth (mtB) rrr: rdu':

desfiufl o"y'rl. ra:uhurvrhli r {ac r {eieu

ifib rdo!5u1;&iniuru tdarl.::r.ra o-!' f
oo" roadTra. ( rrn rrY,r "r rvi,ruat LDro

sourdo strain d) d.r rfainchuru r6od

rrirriorrrio.orqtrr r:lln c ra. r;nilri
nyrrtivrl nflll l n fun r r.,n r.,-:6e u u rfrul a

**n runrul,u orn {ieIlr: unrirlfnrrfnu,i

#ru u,ooo lonrro.r penicillin G/Kg

a !fl i'irirtu11l"rl-l'lu co-ho% 0{ltn :ana t1

16'6nuru

etriruq a€r! . Sodium penrc:.ll.in

r dllqtlE-tfu! :fl 
"r'rorf 

11 a€r, peni c j. I i in s

is r{o proteus

infection dulufn-i

ues,Aldnogl)'cosiCes

nirabilis fluili'rnn

,nas\ ua;finulfiue'l niunr: r alr.loyrG'fiu:; "
nt'r1urf,1u1-d6ndl u nrnriu

,Esp:l3q::

rjps!Sg.$! . r, rr finur'iudn irnoarf
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G (l,terck Sharp q Dohne), arnpicillin

sodiun (Dulex), carbenicillin sodiun

(Beecham) , gent,anicin sulfat,e (Sche-

ring), kananycin sulfate (!.{ei j i) ruar

aoikaci.n sulfare (Blistol) gn rniuudu

'l'ilrlr 1 Ino1i sterile phosphate buf-

fer pH 6,5 ahnfla;aruu ?n Penicil-

tins ua :'ldrlin*utir.h r sorn rdodrr{ue ia ru

U1t'ixn Aninoglycosides

d[:i4"^ . l6rrltrredrJnno rnlrn1 lu

r Eornrqttfir rlu fflorqturrr ua:finrlnlni

r fu.ttYu rjrwro bd-o,o lllJ ( ju ntl)rdo

1ia'rnfun runeou ua a:a{u

@lnu
*r.nuqtnroon rrlun rjl1 as bo frr rriarncjulr

1ri'tun'rrflnieu rde proteus Egg[i1g fl

rsturr'L ; rirtio!fra.:fi Ustrln*frriau'iurJltriro

r !x. liatl [-)a.i b g!. rir,l r dr:fnr*rrq"

s1?i-r uu,ri'u\a6n urr: rflarl*5and!1"fl b

*Ggr

nr':fnnrngt r. rrira trfrrlnsl l{slr r:

vrltinq rfin irifection d.:u rds proteus

rfurrar r drilruir { rfnurnrlirna:ncjl

ieearilrla0n rdurl t *Oa fa penicil-

t77

I in, arnPicillin, carbeni.cillin, 
"en-

tarnicin, kanarnycin, $as anikacin$ff

duurroriYu < ,{ f;o Penicillin rnllfr

gentanicin, rlo kananyc in nfo anika-

cin; Anpicillin nar.rrlu gentanic in,

rfo kananycin nlo anikscin utr Car-

benicillip randu gentanicin, rtlo

kananyc in ria anikacin lnunrlunn;nril

q:'ki{un r: fnu-tri'e uurd'rq1l{n r fiur o sOa

rlo r d rx.rriu Ia u r fion16$rrnro\rur

(oose) dn'rflqn d.r rdoinurrirula6r riueq

una;t0n rf, nqfl|firr infection n{lrdluir

n;n"r lriilrafuiiln rnf,oroad{ iflu'r no-ro%

dsq rnn r:tnuraS.rdntr r Dose so.ru rriru

lallnuie:r0n r €uffrrd: Penicillin G,

bo, ooo units/Kg; AsPicill in, no, o oo

uglKg; Carbenicillin, ac, ooo ug/Kg;

Genta[icin, *oo uglKg; Kbnanycin,

r,boc ug/Kg; t!43 Anikacin, do. uE/

Kg i nonr':{nur*na:u0n rduel rdrn{rl rrdo

oosuqlurJiuro 6,d ue. ue saintun r.:1tiur

ro v0a r f(o{nnrnr4rfu'lffinur#lao.rrir-alrfll n I
fin r r]rndu rdosrrrfi?o\rl{ ir.rn:r0a1 nr

o.bc rrf; . un;1uor.:nnao.l$no;ar.rrlinh
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control atlutrl tfru 1 nru?rnln-rirrcontrol

rtuu ro llhurn'rbil fia infection ieurio

Proteus rfiriuztfu uief,rr o.c !a. ?,o{

o.<<ft Nacl .rrirnir ldoto lnqndlrtlunln rr

{nnrieuuri'ru1ed s;2ft rnrnrr6f,tnnlo

nlnrn,a.rnquialndr rfurrer b fu $a!

Srrfn Uortalit), rate nfo Sulvival

r'ate drrar b, .b, bd, .b ue! dc d?1!\

t.ualtnr

{!!g t{a tfrrnr:nrientliurrilrlairr

l sgrielftr r;deurri}i' r{opnn'rerulUs J.r'r

i?nr5'n'ln!t r.ra'fl6a r do ritrl (do.rriol ) rialnnrnT : rstlrtqnf,fi.rlulrrinooo.: rdo.r

sa;mnr lorlutfrl*rgnloLi li16nr1grrd6 qrnr{o Proteus species d r0u species

a,rq 
"s1r 

ue:tiingnlni rio.rfftr rriuflurilru

1: tol too rh uJloon r €unrir.r1 al ru trr

dsrrflrrn I'ra'r r dhlu.rflcar {o Pt'oteus

fluunlrirjourT nrrntlarrr rm.r{rhud! r{u-

-l , rlt!1gP\tn0wq11U?ll t-b t ro l{aa!!a? lnulG Single disk nethod'

tsull Chiang llai AMS

drlaubinl Ether uirei'rn1tdoqn rarrihr, n

rio.:forun : r iortrrnfielugoonlr uhrrri -

n1r culture nr Viable count Inunl:ni

Serial dilution dou udr{.r pour plate

ffuarnrr TrlAticase soy agar ua;{Itri

ueulaln0ff r c lquro lr r ndlr r n lnr; r {u$l

$rJ'rt. lfur?al t<-<* drfu.r lin'rrfunqrln

noirdli{unr:lnu'riruo, i ruladn r luel r

{ga uwnarftr a +i ue;neiudtiiuril r ndo

rruurirulnfr rio rfl control

a.ren.llnnto\t

nr:ffrdonl{r{o Proteus nilabilis

nrrcrer'lnyrdl1\rru'lurrsat rf,ustduon

r rndtrnnr tnrtaourrrrlbvrr.ribrrrJfirfi nT :

nuer r daf

un3 Ardino-ngrn'e :n {lr :1 i{unr I fnr rrir uu'niru1 a0n r
lle nta t t0; niollir nlolrjlitrnr:ln
rrr ('lirin o.<r%) l,laCt r0u controll

t rrnfuul rorngruie:nirooruratlas o f1

fltra'r t, ,c, ro uo: t< drllrr nfslrnlf

lrnburirulrin Penicillin

glycosides rlnfiedlntnualt.rnn.r:rndou

n11i?linl:ln'ilrar r nend iordo pro-

teus strairdlurio.rr{tln r: (In vitro)

nujrlrian r ellqndinr rf;ul,iorirt{n rru

nr:fnyruir irrrall! lingfl r ionl iaonur o:futislfrdon rds strain d rfloflnurnr:
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! di! q f fi'utlo! tr16ru1 ndvr u ne nor'udq -.r't vt -

eol (In vivo)iru uontrnd r dodg.: , rr., rt

aun :rrn'1riqruarrff, rirs1 fiunru Pirys i o i o g i -

cal r!a! Biochernical properties drjou

ir.r typical \i r tJduuur.Ja.rqnrar..rtlfi 0'ser.:

stabIe oqj't riuru 1nur:liaraounonl ivrndolr

Indol, lysille decarbeoxylase, uriiirun

uen*io ure.se, phenyl alanine deani-

nabe ua: citrate utilization ,,dado'r-

lr:o rndoudli rn11r! Perttri.chous fla-

ge11a *a;!ntr relqlur!!r.i (swarning) uu

a,Inl': Blooo agar

ain5u lrJfl o t!an\ Percencage 
"o.r

Mortality rate r,osnttruda:nejrdgn c)iai -

lenge rieu l=g"1.,' i]- ui: io {irl:'r,;a;

5nn'rriorriruurirulaSn rdorl filo u ?tfin

. jrl*iu niolrilifu ntrinurdeuo16rlaf,n -

r au ltud.r L nnn.tln.tusoNxluvia :n{r.:d r -,, ar

d, € , eb , bd r!o! 6d {irIu.r nA'.rqrndii

chal. 1er.ge ir.r rdsuirn.tr:ahfiv drn..:irri-r

liurriru1a6r"lrijr Peni c i 11j"n n3o Amino-

glycosides lfctr:iaid.r idurl rdo5nnrtr1l

d rfi; infection tir..r l;1i :'1cr'L3I:.:)'

rate Uunnirrfiu!.r1nfn irir: tlortal lc'

i.anarryc i;i, :r.nii'acir, n!orii rnda r: riu

d'1, <b, <o, rl&, do, rrn $lO ooo% *1'J

aifi'.r1 frsdrn:r:1i'r6on1d,Jose urun'o:tfln

d,fluournriiiiqn d'r rdo6a rdrnrluir a; {nn'r

nr11ffioen rnia:ano{ rf,o.t no-to% r rriu

rusiluvrr.rn :sfi'uirrnui', trqfiwrnd1i'5unr':

lnvri':oor carbenic il iin + kanatnyci)i

nlo carL,e;riciilin . anikacin q:601n

.:onrlllnvlntl'1 (uoo%) ua;tir1riu,t amPic i-

Ilin + kairarnycirt nio anpicillin +

arnikac i:r r: fnr*rnr11f6€in:oouqjfi u *o%

',urroriirt anpicllliti r genta;icin 1;

ni"iring!8-r:ar,aq,ifir >o% r tirriu uonqrnd

",rir rir5nurrliru penicilliti * ger.-

tarnicin, peniciillrr + kanamycitl r.r$a

carbenicii I in + gctltanicill l;vr'rbi'rr1

q4.3rds0sn.:!8i n rrfio':onatj (co%) rieunr:

'i,riur pei,iciliirL + arnikacin o: ra€!frr€

iur.ieuurr ir: lt:trnq1i501n r 16oraoc tj rf, u':

<o?6 rliri'.r t{uf,.rnr:nddaslri t -: at{.1 ritnfi',r I'

'iu ndrrlrnvrJin r da u a s "l fn r': tn trrn't u u r6ru

1aOvi * i:

nr:tio lf a.lrnda svia{ ga: qrr, 6eo','{

l-,1-Ur, . l;e,lnn.l:v,i Viabl e coulit id-,:

r,t111u:u?orr i{a :' . r:, i rar,i I i s qrn;'1da,rrate rornrldinrlri-ruur per':icii iil,

ampicill.in, carberrrci.il:.;r, gei.!tanicir iasni il'e:i'.or.eli tiuici) ua:ltrtier'
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1ufirlur1 (Aorta blood) d rreT Jtl fiu

nfrrtnlinrrfnrnfruuril.rleln t tOa,

rlo r torirlfiu nloLili{unlrlnnriru

urirlp0n rru (1ffi rnlounu ) liurorli
lu1Jdt ue: a i'urnift, d.nvitlueltos

rf,ouudl r !uduunlinnri'rdodounprnnqiu

drrl r.iu n{r control nrjr.rdlitunr::nrn

irusr r tOn, n'tan{udlilunr:fntnriru

dr r tOr r:n'jrr penicillin + genta-

nicin, penicillin + kanaDycin, peni-

cillin + auikacin, carbenicillin +

gentanicin ur: anpicillin + gente-

nicin r:rru r{eo{luir.r .ot l urnnir

tot rteiTle . nf.rrrnfl8a rfio r{rlltuie

rd-b< tt! . lurr.nr.rffuirunlnrfudfnrrr

iiluT carbenicillin . kananycin,

carbenicillin + anikacin, anpicillin
a

+ kanaoycin r|lo anpi.cil,lin + anika-

cin r:ru r{oludosrio.niounir tot roeiT

!r . nfvl1nfl ch8l len8e ir! rdolth;'r

r< rru . uacrl!?ut!;ou1 aaruruaifi'u

t.|n r1.1 b. rN. liu loflrr:lfunrrlnnrieu

u.t carbenicillin + kananycin rto

cerbenicillin + anikacindlrlr:.lentl

Bull Chi.ang Mai AMS

ttillu

a'rntr.rldd n Bfln\taiu?l?ro.r rdo p ,

nirabi l is duunlirrn r6o;1ufrr1rrqr, n

ndritl n{'rr, ndli chal lenge ieu r{o

lrjuie r delu\ uac rfiun'ire riuerTuffunr:

r fiuiirrnrio.rrio'rn1 n{rrrrnlinerlntnies

urti'ru1aOn *uun'r.r1 d.rrruitillu r{osunfi

r luduunlimn r ionluffrlrngrrnnqiuirr1

f,o n{r controt nrildlirunrrlnyrieuur

irula0nrdu':1 fi.r t sOn nion{rd1irr.r-

nrrlntniruur r n0eierJ{l! r;}rir.!

penicillin + gentauycin, penici l l in

+ kananycinr penicillin + anikacin,

carbenicillin + gentanicin n5o

anpicillin + gentanic inrgrutturu r{o

o{lurirs . f .on - t | .od rtariTla,

nftmndli challenge iru rdohJuie .<

or . lunrsrrlfi'urirlnrlnrildlifunrrfnur

ieuor carbenicillin + kananycin,

carbenicillin + anikacinr arnpicii -

lin + kanarnycin nlo ampicillin +

anikacin r;nu rfolu r iamrnffrhnrpn

riouerutn nlto nuriounir c7.ob rr'rd/un.

nlsqrndki challenge ieurdsl rir ne

,delu.r .rdouurf, r tuluio.oriotnrl rfi u.,r .on r ue67rle .
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flrrnrir.rt ifu nfi.telnfll;in rdo , irrio.rrio 'ut1 ua;6n u 'fillusqolr
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ABSTRACT

ANTIBIOTIC SYNERGY IN THE TREATMENT OF EXPERIMENTAL

PROTEUS MIRABILIS INFECTION

ttNCtl,ALEE KoNGFoO B. Sc. (PHARM. ) , l'{Si CMICROBIoLoGY)

The in vivo s),nergistic effect of vatious coabinations of entibiotics

Iastestdinanexperinentaluode1of1etha1infection'ith@

bilis. Two hours after i-ntlaperitoneal infection, Dice were t"eated with

penicillin, a.upicill in, carbenicillin, gentaoicin, kananycin or anikacin

singly or in various conbinations fo two of these drugs. Carbenicillin in

conbination with kanaDycin or aoikacin, and aupicillin in coubination with

kanaryci.n or amikacin significantly reduced uortality and cleared Proteus

nirabilis fr.on the blood sttese and the challenge site. Suwivel rate of

ani.rals treated uith penicillin plus either gentanicin or kanaoycin or eDi-

kacin, end carbenicillin plus gentanicin, and aapicillin plus gentanicin

ras about 40-60 t. No antagonis[ was obsenred between these pairs of anti-

biotics. These studies indicate true in vivo synergy against this strain of

P. rirabilis rhen carbenicillin or anpicillin is cmbined vith kantoycin

or enl^krcin as theiapy for serious Ploteus infections, and suggest that

cobiaed therapy uith these pairs of antibiotics nay be useful for certain

Proteus infections i,n hunans.

a
Departrent of Microbiology, Faculty of ltedicine., Chisng l'{ai Univelsity.


