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SUMMARY 

Trophozoites and cysts of 20 isolates of Acanthamoeba®
from the cornea and five from related samples were tested 

in® vitro® for sensitivity to ten drugs (three aromatic dia­

midines, two aminoglycosides, two macrolides, a polyene 

macrolide antibiotic, an organoarsenical and an anti­

metabolite) and two cationic antiseptics (chlorhexidine 

and polyhexamethylene biguanide, PHMB). Only chlor­

hexidine and PHMB showed uniform amoebacidal activ­

ity. Aromatic diamidines (pentamidine isethionate, 

propamidine isethionate and diminazene aceturate) 

generally proved effective against both forms of the 

amoeba; only pentamidine gave synergy with the bigua­

nide while propamidine gave an additive effect. Other 

drugs tested proved erratic or ineffective against differ­

ent isolates. Chlorhexidine alone, or together with pro­

pamidine, was subsequently used in two patients with 

proven Acanthamoeba® keratitis; the causative isolates 

were sensitive to the individual compounds and to the 

combination in® vitro.® The treatment provided resolution 

of the clinical disease; amoebae were shown to be non­

viable by histology and culture. The combination of 

chlorhexidine and propamidine is recommended for 

treatment of proven Acanthamoeba® keratitis. 

KXeaYeYed� addbfieaYXf� heYffi� Acanthamoeha ebgXfiYebb� ed� a�
rXfiaYekXfig�eaeXl�deiffiYnYffieXaYXbebi�fibbfeYebb�bfifigeeebi�hbdY�
oftXb� eb� fibbYafiY� fiXbd� hXaeXedl�nÊ hffiXeX� YffiXeX� ffiad� innb�
enafrfrebfreeaYX� be� ebafXqgaYX� fedebgXfiYebb� bg� fibbYafiY� fiXbd�
sgdYXhdj"�mffiX�fifiebefiafi�freXdXbYaYebb�bg�Yffin�fedXadX�ed�bgYnb�
medYazXbfig�feaibbdXf�ad�ffiXefrXd�dehfrfiXm�be�ggbiafi�ebgXfio
Yebbj3�mffied� eXdgfiYd� eb� ebafrfrebfreeaYX� abYe-hefiebieafi� aiXbYd�
bXebi�afhebedYXeXfj�Eaefig�gXaYgeXd4-6� dgfiffi�ad�fraebl�frffibYbo
pffibiea�abf�enfigeeXbY�XfreYffiXfieafi�ieXazfbhb�heYffi�fieYYiX�ebyi-

From: 'Department of Bacteriology. T he Royal Infirmary. Glasgow: 
'Department of Ophthalmology. Tennent Institute. University of 
Glasgow. Glasgow. UK. 

Correspondence to: Professor C. M. Kirkness. FRCS (Edinburgh and 
Glasgow). FRCOphth. Department of Ophthalmology. Tennent 
Institute. University of Glasgow GIl 6NT. UK. 

Eye (1994) 8, 555-563® © 1994® Royal® College®of®Ophthalmologists®

YeaYnl� fXbfeeYegbeh� fraYYXebd� abf� fibfiafiedXf� bXfXhal�
ndfrXfieafiig�eb�a�gbgbi�frXedbbl�ad�hXfifi�ad�ab�addbfieaYebb�heYffi�
freXkebgd�fibbYafiY�fiXbd�hXael�dffibgfif�dgiiXdY�YffiX�frbddeiefieYg�
bg�Acanthamoeha zXeaYeYedj�mffied�fiab�bX�fibbyehXf�ig�edbo
iaYebb� abf� figfiYekaYebb� bg� YffiX� frebYbzbab� gebh� fibrnXafi�
dfieafrXd� be� iebfrdg�haYXeeafij7� ObfiX� a� fXybeYekX� feaibbded�
ffiad�iXnb�afiffieXkXfl� afrfrebfreeaYX�abYe-afiabYffiahbniafi�fegi�
YffiXeafrg�hefifi�ebkaeeaifig�iX�eXqgeeXfj�

mffiX�fieYXeaYgeX�aYYXdYd�Yb�a�hefn�kaeeXYg�bg�fegid�frebkefo
ebi� kaeeaifiX� Xgyfiafig� aiaebdY� feggXeXbY� Acanthamoeha 

dfrXfieXd�be�dYeaebdl�ibYffi�in riva abf�in vitro. In�fifiebefiafi�freafio
YefiXl� ffibhXkXel� eY� ed� ehfrbeYabY� Yb� bbYX� YffiaY� dbhX� bg� YffiX�
aiXbYdl�gbe�XmahfrfiX�dbhX�bg�YffiX�aebhaYefi�feahefebXdl�hag�
hXeXfig� ebffieieY� eXfrfiefiaYebb� be� ebfgfiX� XbfigdYhXbY� bg� YffiX�
YebfrbzbeYX�gbehl��eXbfXeebi�eY�qgeXdfiXbY�ad�a�figdYl�abf�Yffigd�
bgYXb� eXdedYabY� Yb� fibbkXbYebbafi� fegi�YffiXeafrgj�Ib�dgfiffi�fieeo
fighdYabfiXd�YffiX�figdY�eXYaebd�YffiX�frbYXbYeafi�Yb�XmafiXeiaYX�YffiX�
fedXadX�bb�fedfibbYebgaYebb�bg�YffiX�fegid�bel�eg�ebgXfiYXf�Yedo
dgX�ed�eXYaebXfl�gbfifibhebi�fibrnnafi�YeabdfrfiabYaYebbj9�

Ib�YffiX�UbeYXf�Kebifbhl�Xhfreeefiafi�fibhiebaYebb�YffiXeafrg�
bg�frebfrahefebXl�feiebhbfrebfrahefebX�abf�bXbhgfieb�ffiad�
frebkXf�Xgyfiafiebgd�eb�dbhX�fraYeXbYdj�\rÊDegi�eXdedYabfiXl�nnÊad�
hnfifi� ad�afiiXeiefi�be�Ybmefi�eXafiYebbd�aftXe�frebibbiXf�YffiXeafrg�
heYffi� frebfrahefebXl12� ffiad� fieheYXf� YffiX� gdX� bg� Yffied� fibhieo
baYebbl� abf� ffiad� freXkXbYXf� eYd� hefXdfreXaf� afifiXfrYabfiX� eb�
fiiebefiai�freafiYefiXj�

NbkXfi�afrfrebafiffiXd� Yb� fiffiXhbYffiXeafrg�bg�Acanthamoeha 

zXeaYeYed� fibbYebgX�Yb�iX�gbeYffifibhebij�Fbe�XmahfrfiXl�a�gbeo
hgiaYebn�fibbYaebebi�YffiX�fiaYebbefi�abYedXfrYefi�frbfigffiXmahXYffio
gfiXbn� ieigabefX� aY� gaeefig� fibh� fibbfiXbYeaYebbl� afibbX� be� eb�
fibhiebaYebb� heYffi� frebfrahefenX� abf/be� bXbhgfiebl� ffiad�
frebkXf�kXeg�XffXfiYekX�aiaebdY�ibYffi�YebfrffibzbeYXd�abf�figdYd�
bg�Acanthamoeha fXeekXf� gebh�frebkXb� fifiebefiafi� fiadXd� bg�
YffiX� ebgXfiYebbj13.14� Degi� YffiXeafrgl� ffibhXkXel� hag� iX� fibho
friefiaYXf� ig� a� bghiXe� bg� gafiYbedl�hbdYfig� addbfieaYXf�heYffi�
gaefigeX� Yb�aYYXbf� Yb�YffiX�baYgeai� ffiedYbeg�abf�hXYaibiedh�bg�
YffiX�frebYbzbab�heYffieb� YffiX�fedXadXf�fibrnXa�abf�aidb� Yb� YffiX�
frffiaehafibfibig�bg�YffiX�dXfiXfiYXf�fegirdr�heYffieb�Yffied�fibfiaYebbj�
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mffiX�frlefrbdX�bg�Yffied�dYlfg�had�Yb�dliiXdY�a�hbeX�eaYebbai�
afrfrebafim� Yb� fiffiXhbYffiXeafrg� bg� Acanthamoeha zXeaYeYed�
iadXf� bb� in vitro fegi� dXbdeYekeYg� dYlfeXd� bb� figiYgeXd� bg�
Acanthamoeha edbfiaYXf� gebh� fraYeXbYd� abf� fibbYafiY� iXbd�
afifibgYeXhXbYd�rfXYaefid�bg�hffiefiffi�ffiakX�iXXb�frliiedffiXf�freXq
kebldigr j� RXfreXdXbYaYekXd� bg� dXiXfiYXf� fegi� fiiaddXd� abf�
fiaYebbefi�abYedXfrYefid�hXeX�gdXf�debiig�bem�hmXeX�fibbdefXeXf�
afrfrebfreeaYX,� eb� fibhiebaYebb�heYm� Xafiffi� bYmXe,� eb� befXe� Yb�
fXYXehebX� hffiXYmXe� a� frbYXbY� afiabYffiahbniafiefai� afiYebb�
fiblif� iX� efXbYeyXf� ill vitro, hmXeX� YffiX� hXfihabedh� bg�
afiYebb� fiblif� iX� XdYaiiedmXf,� abf� YffiX� XggXfiY� dgidXquXbYig�
XmfribeYXf�in vivo. IlildYeaYekX�fiadX�eXfrbeYd�aeX�ldnf�Yb�meimq
ieimY�dbhX�ehfrbeYabY�adfrXfiYdj�

MATERIALS AND METHODS 

Acanthamoeba and Cultivation 

EeiffiYXXb�Acanthamoeha fibrnXafi�edbiaYXd,� ebfiigfebi�YffieXX�
gebh�YffiX�dahX�fraYeXbY�rmpr� YazXb�aY�feffXeXbY� YehX� ebYXeq
kafidm� hXen�ebeYeaifig�ebkXdYeiaYXfj�Febh�bbX�bg�YmXdn�(rm),�
edbiaYXd�gebh�YffiX�dbgY�fibbYafiY�iXbd�abf�eYd�dYbeaiX�fiadX�hXeX�
afidb� ebfillfXfj� Febh� abbYffiXe� rsm)m� ab� edbiaYX� gebh� YmX�
fibbYafiY�iXbd�dYbeaiX�fiadX�abf�bbX�gebh�YffiX�haYXe�dlppig�aY�
hbez�(YffiX�ffibhX�had�bXiaYekXr�hXeX�ebfiilfXfj�

Ob�fibhfrfiXYebb�bg�YXdYebi�YmXdX�edbiaYXd,�abbYffiXe�paYeXbY�
rrp)� freXdXbYXf� heYffi� Acanthan10eha zXeaYeYedj� IdbiaYXd�
gebh�a�fibebXai�iebfrdg�abf�dfieafrX�ad�hXii�ad�a�dbgY�fibbYafiY�
iXbd� hXeX� XmahebXfj� mffied� aggbefXf� YffiX� bpfrbeYlbeYg� bg�
addXddebi�YffiX�in vitro ybfebid� gebh� YffiX�w8� dahpiXd� eb� a�
fifiebefiai�dXYYebij�

rll�ahbXiaX�hXeX�haebYaebXf�ig�eblYebX�paddaiX�bb�Yb�
wj5%� ffieiffi� fiiaeeYg� iafiYXeebibiefiai� aiae� Nbj� I (LAp� s)�
hafX�lfr�eb�ahbXial�dalebXj�nSÊ IY�had�dfreXaf�heYm�mXaYnzeiiXf�
Klehsiella aerogenes abf� hbedYXbXf� ebYXeheYYXbYig� heYffi�
ahbXial� daiebX�freebe� Yb�ebfiliaYebb� eb� aee�aY�XeYffiXe�25°pm�
32�°p�be�35°pj�

Ib�befXe�Yb�biYaeb�dlgyfieXbY�blhiXed�bg�Xafiffi�bg�YffiX�25�
edbiaYXd� gbe� in vitro fegi� dfieXXbebim� YffiX�  legafiX� bg� Xafih�
friaYX� had� flbbfXf� heYffi� ahbXiai� daiebX� abf� aieYaYXf� eb�
befXe� Yb� frXeheY� YeabdgXe� bg� ahbXiaX� Yb� dYXeelX� friadYefi�
75� fih"� YeddlXnfigiYgeX�fladzd�(SYXeieb,�pXipliY)�fibbYaebebi�
afrfrebmehaYXig�5t-wtt�fih3�bg�a�fXybXf�iebhYffi�hXfelhj16�
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rgYXe�dXkXeai�YeabdgXedm�YmX�ahbXiaX�hXeX�ebfiliaYXf�eb�Yhes�
hnfelh� gbe� afrfrebmehaYXig� 72� mbled� aY� XeYffiXe� 25°p� or�
32� 0c. 

Ib�befXe�Yb�fXYXehebX�YffiX�frleeYg�bg�Acanthameoha filiq
YleXd,�GeXhda� dYaebebx� had� frXegbehXfj�VeaieieYg�bg�Xafih�
Acanthamoeha filiYleX�had�addXddXf�ldebi� a�tj2%� Yegfran�
iilXj�pgdY� frbpliaYebbd�hXen�biYaebXf� ig� ebfigiaYebi� Yeoq
frmbzbeYX�filiYleXd�gbe�aiblY�7�fagd�aY�25°p�be�32� 0c. Pgeeq
Yg� abf� keaieieYg� hXeX� fXYXehebXf� eXYebdfrXfiYekXig.� as�
fXdfieeiXf� aibkX,� bb� XmfigdYXf� fibffibeYd� bg�ahbXiaXj�Obiy�
fiuiYg�Xd� heYh� >98%� pgeeYg� abf� klaililYg� hXeX� gdXf� gor�
feli�dXbdeYekeYy� dYgfeedj�

Drugs 

rqlXbld� dbilYebbd� (wtt�Ili/hi)� bg� feli� be� fedebgXfiYabY�
hXen� freXfraeXf� ehhXfeaYXig� freebe� Yb� ldX� abf�yiYXendYXeeiq
edXf� gdebi�GXihab�yiYXed�heYm�tj22�11h�frbeX� dezXj�pbhq
pblbfd� ldXf� gbe� addXddhXbY� bg� ahbXiafiefai� afiYebb� aeX�
dmbhb�eb�maiiX�L mmXdX�aiXbYd�hXen�dXiXfiYXf�haebig�ad�a�
fibbdX�lXbfiX�bg�ieYXeaYlen�eXfrbeYd�bg�YffiXee�Xgyfiafigm� be�YmaY�
bg� eXiaYXf� fegi � be� abYedXpYefid,� aiaebdY� Acanthamoeha, 

XeYffiXe�in vitro be�in vim. 

Drug and Antiseptic Screening 

Deli� abf� abYedXpYefi� dfieXXbebi� had� frXegbehXf� ldebx� a�
dXeeXd�bg�dYXeeiX�96-hXii�hefiebYeYeX�friaYXd�fibbYaebebi�a�dYan�
faefedXf�fibbfiXbYeaYebb�bg�2�x® wt"�beiabedhd�frXe�wtt�III og�
hXfelh� frXe� hXiij� ObX� ffilbfeXf� hefiebieYeXd� bg� fbliiebe�
feilYebbd� bg� Xafiffi� fibhfrblbf� (wtt-tj8� Ili/hi)�hXeX�freoq
flfiXf�kXeYefiaiig�gbe�Xafim�bg�YffiX�w2�fibhfrblbfd�YXdYXfj�Lefd�
hXen�dXfileXf,� YmXb� YffiX�fibbYXbYd�bg�friaYXd�hemXf�iXbYig�goe�
wt� hebgYXd�bb�a��iaYn� ebYaYbe�freebe� Yb�ebfiliaYebb�aY�XeYhne�
25°p�be�32� 0c. 

SXbdeYekeYy� bg� edbiaYXd�had� addXddXf� agYXe� 48� mbled�og�
ebfiliaYebbm�ig�eXfibefebi�XeYmXe�YffiX�ibhXdY�fibbfiXbYeaYebb�og�
feli� be� abYedXfrYefi� hffiefiffi� eXdliYXf� eb� fibhfriXYX� igded� oe�
fXiXlXeaYebb� bg� YebfrmbzbeYXd� abf� bbb-keaieieYg�bg� eXdliYq
ebi� figdYd� (hebehlh� YebfrffibzbeYX�ahbXiafiefai�fibbfiXbYeaq
Yebb,�smrp)�bem� gbe�fiydYdm� YmX�ibhXdY�fibbfiXbYeaYebb�bg�YXdY�
fibhfrbgbf�YmaY� eXdliYXf�eb�bb�XmfigdYhXbY�abf�YebfrffibzbeYe�
eXfriefiaYebb� rhebehlh� figdYefiefai� fibbfiXbYeaYebbm� sppr,13�

Table® I.® Drugs and antiseptics used in this study, their classification and proposed antimicrobial mechanism of action 

Agent 

Chlorhexidine digluconate' (chlor)* 
Polyhexamethylene biguanide'" (phmb) 
Propamidine isethionate uÊ (propam) 
Pentamidine isethionate" (penta) 
Diminazine aceturateb.5 (dim) 
Neomycin sulphate" (nco) 
Paromomycin sulphate7 (paro) 
Amphotericin B' 
Dirithromycin'" (dir) 
Spiramycinu.1o (spir) 
Cymelarsanb.1I (cymel) 
a-Diftuoromethylomithinebl2 (dfmo) 

Class 

Cationic antiseptic 
Cationic antiseptic 
Aromatic diamidine 
Aromatic diamidine 
Aromatic diamidine 
Aminoglycoside antibiotic 
Aminoglycoside antibiotic 
Polyene macrolide antibiotic 
Macrolide antibiotic 
Macrolide antibiotic 
Organoarsenical 
Antimetabolite 

Inhihitor of 

Membrane function 
Membrane function 
DNA synthesis 
DNA synthesis 
DNA synthesis 
Protein synthesis 
Protein synthesis 
Membrane (ergosterol) biosynthesis 
Protein synthesis 
Protein synthesis 
Energy metabolism 
Substrate-enzyme reaction (inhibitor of ornithine decarboxylase) 

Giji Fam: 'Moorfields Eye Hospital; "Prof. F.® W.® Jennings; 'Lilly Research Centre Ltd; "Rhone-Poulenc Ltd. 
Supplied as solulions: '0.050/,.®Sterets, Unisept; 20.02'k®contains hypromellose eye drops. 0.3%:® 10.1®'k®Brolene. May &®Baker (contains benzalkonium 
chloride); "Minims, Smith &® Nephew (contains phenylmercuric nitrate). 
Supplied as solids: "Pentacarinat, May &® Baker; 7Sigma: 'Fungizone ilv. Squibb: open:Ê u��-d�-C�Ê donated compounds. 
* Abbreviations in parentheses are used in Figs. I® and 2® and Table II. 



DRUG RESISTANCE AND AMOEBIC KERATITIS 

­gYXe�Yffibebgiffiig�hadffiebi�figdYd�geXX�bg�eXdefgai�fegil�abf�
rXnebfigiaYebb� eb� YffiX� hXfegh� fXdfieeiXf� aibuXj16� OidXeq
v­Yebbd� hXeX� frXegbehXf� eb� fgfriefiaYX� gdebi� ab� ebuXeYXf�
mefiebdfibfrXj�

Fbe� in vitro fibhiebaYebb� YXdYebil� a� fiffiXqgXeibaef�
mXYmbf�had�gdXfj�u7ÊWeYffi�Yffied�frebfiXfgeXl�gbge�frbddeiiX�bgYq
cbmXd� bg� fegi-fegi� be� fegi-abYedXfrYefi� fibhiebaYebbd�
wXeX�frbddeiiX:�nS Ê

I .  AffeYeueYgl� hffiXeX� YffiX� eXdgiY� heYffi� YffiX� Yhb� fibhfrbgbfd�
wad�XqgeuaiXbY�Yb�YffiXee�dgh�hffiXb�gdXf�dXfraeaYXigj�

2. AgYbbbhg�rbe�ebfeffXeXbfiXrl�hffiXeX�YffiX�eXdgiY�heYffi� YffiX�
Yhb�fibmfrbgbfd�had�bbY�feggXeXbY�gebm�YffiX�eXdgill�heYffi�
YffiX�hbeX�XggXfiYeuX�fibhfrbgbf�gdXf�aibbX.�

3. AbYaibbedhl�hmXeX�YmX�eXdgiY�heYm�YmX�llhb�fibhpbgbfd�
had�iXdd�Yffiab�YffiX�affeYeuX�eXdfrbbdXj�

4. SgbXeiedhl�hffiXeX� YffiX�eXdgiY�heYffi� YiX� Yhb� fibmfrbgbfd�
had�ieXaYXe�Yffiab�YffiX�affeYeuX�eXdfrbbdXj�

FeuX�eXfriefiaYXd�frXe�fXYXehebaYebb�hXeX�frXegbehXfs9� gdebi�
YmX�fibhiebaYebbd�dffibhb�eb�maiiX�II;� ybfebid�hXeX�iadXf�
on�eXdgiYd�biYaebXf�dbh�7�bg�YffiX�w8� fibebXai�edbiaYXdj�

CASE REPORTS 

Patient TB 

Degi� eXdedYabfiX� bfifigeeXf� aftXe� YeXaYmXbY� bg� Acantha­

moeba zXeaYeYed�heYffi�frebfrahefebX�aibbX;� Ybfrefiai�bXbhgfieb�
j­f�iXXb�heYffifeahb�iXfiagdX�bg�aiiXeigj�IÊnÊmffiX�edbiaYX�fibiq
tXfiYXf�eb�Xaeig� YeXaYhXbY�had� eXYXdYXf� gbe� fe�i� abf�abYeq
sXfrYefi� dXbdeYeueYeXdl� ad� hXeX� Yhb� iaYXe� edbiaYXdj� pbYffi� YffiX�
i­YYXe�ffiauX�iXXb�eXfibefXf�iXgbeX�ad�YXhfrXeaYgeXndXbdeYeuX�
­nf�frebfrahefebXneXdedYabYj�IÊ nÊ

Patient AT 

TeXaYhXbY� had� ieuXb� heYffi� Ybfrefiai� iXYahXYffiadbbX-bXbq
mgfieb� fibhiebaYebb� qjejfj� gbe�4�hXXzdl� gbiibhXf� ig� frebq
fr­mefebX� qjejfj� aibbX� gbe� 3� hXXzdl� freebe� Yb� iaibeaYbeg�
fibbyehaYebb�bg�Acanthamoeba zXeaYeYed�ig�fibrnXai�dfieafrX�
­nf�iebfrdgj�mffiX�edbiaYXf�frebYbzbab�ieXh�frbbeig�aY�35°pl�
comfraeXf�heYffi� YffibdX� edbiaYXf� gebh� YffiX� fibbYafiY� iXbd� abf�
sYbeaiX�fiadXj�rm� ffiaf�hbeb�rfigugX�rJbffibdbb�& Jbffibdbbr�
fedfrbdaiiX� dbft� fibbYafiY� iXbdXd� rFDr�Gebgfr� 4r� abf� ffiaf�
udXf�Sbftai�rrifibb;� a� fiffiibeebXniadXf� dgdYXhr� gbiibhebi�
YmX� habggafiYgeXe'd� ebdYegfiYebbd� gbe� fibbYafiY� iXbd�
fedebgXfiYebbj20�

Am�eXdfrbbfXf�daYedgafiYbeeig�buXe�a�w2�hbbYffi�frXeebf�Yb�a�
cbmiebaYebb�bg�frebfrahefebX�abf�bXbhgfiebl�iXgbeX�gbfXeq
fbebi� a� frXbXYeaYebi� zXeaYbfriadYg� fgX� Yb� dfiaeeebi� eb� YffiX�
vedgai� axedj� HedYbibig� eXuXaiXf� bbig� a� gXh� fXiXbXeaYX�
figdYdj�mffiXeX�had�bb�eXfigeeXbfiX�bg�ebgXfiYebb�aftXe� I gXaej�

Patient MT 

TeXaYhXbY� bg� Yffied� fraYeXbY'd�Acanthamoeba zXeaYeYed� had�
eneYeaiig� heYffi� a� Ybfrefiai� frebfrahefebX-bXbhgfieb� fibhiiq
naYebbl�hffiefiffi�ebfgfiXf�a�Ybxefi�eXafiYebb�eb�YffiX�fibebXa�heYffieb�
2 mbbYffidj�rY�Yffied�dYaiX�YebfrffibzbeYXd�hXeX�dYeii�freXdXbY�eb�a�
cbrnXai�iebfrdgj�

GgYYaX�fiffiibeffiXxefebX�(tjt2%�h/u�eb�tj9%�daiebX)�aibbX�
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had�afhebedYXeXf�gbe�9�hbbYffid�heYffibgY�a�fg�YffiXe�afuXedX�
eXafiYebbj�WeYm�Yffied�fibgedX�bg�YeXaYhXbY�eXiafrdX�bg�Acantha­

moeba ebgXfiYebb�had�bbY�afrfraeXbYj�IdbiaYXd�gebh�a�fibebXai�
iebfrdgl�fibbYafiY�iXbd�abf�eYd�dYbeaiX�fiadX�ieXh�fibbftgXbYig�
aY� 35°pj�sm� ffiaf�hbeb� rfigugX� fedfrbdaiiX� dbft� fibbYafiY�
iXbdXd� (FDr�Gebgfr�4r� abf�gdXf� SbgYai� gbe� fibbYafiY� iXbd�
fedebgXfiYebbj20�

Patient AB 

r�48ngXaenbif�hab�heYffi�heif�aYbfrg�abf�Xaeig�zXeaYbfibbgd�
ffiaf�eXfiXbYig�fiffiabiXf�fibbYafiY�iXbdXd�gebh�faeignhXae�dbgY�
Yb�eeiefl�iadnfrXehXaiiX�iXbdXdj�mbYai�rriiXeiabrl�ab�aiineb­
bbX� dYXeeiedebi� dbigYebb� fibbllaebebi� ffigfebiXb� frXebxefXl�
had� gdXf� gbe� iXbd� mgieXbXj�mmX� fraYeXbY� aYYXbfXf� ab� XgX�
fiadgauYg� fXfraeYhXbY� heYm� a� fXbfeeYegbem� fibebXai� glfiXel�
dYebhai� bXfXha� abf� a� heif� abYXeebe� fiffiahiXe� eXafiYebbj�
mffied� had� fibbdefXeXf� Yb� iX� ffiXefrXYefi� zXeaYbnguXeYed� abf�
YeXaYhXnY� had� fibhhXbfiXf� heYffi� afi�fiibuee� bebYhXbY� ab]�
freXfbedbibbX�tj5%� febfrdj�HX�had�YffiXb�eXgXeeXf�Yb�bbX�bg�
gd�(pjsjKj)j�InYXbdeuX�abYeueeai�abf�dYXebef�YffiXeafrg�fef�bbY�
ieebi� aibgY� ehfrebuXhXbYj�mffiX� XgX� iXfiahX� ebfieXadebiig�
fraebggil�ebpXfiYXfm� abf�a�eebi�aidfiXdd�fXuXibfrXfj�r�fibrnXai�
iebfrdg�had�frXegbehXf�2�hbbYffid�afYXe�ebeYeai�freXdXbYaYebbj�
Acanthamoeha had�bidXeuXf�ffiedYbibiefiaivg�eb�YffiX�fibebXai�
dYebma�abf�figiYgeXf�gebh�eYj�mffiX�frebYbzbab�had�dXXb�bb�
YmX�mgfebiXi� fibbYafiY� iXbd�abf�figiYgeXf� gebh�hadffiebidj�

TrXaYhXbY� had� fibhhXbfiXf�heYffi�tjt2%� fiffiibeffiXxefebX�
eb� edbYbbefi� daiebX� febfrd� XuXeg� ffibge� gbe� a� hXXz� YffiXb�
2nmbgeigl� fibmienXf�heYm�tjw�%� frebfrahefebX� aY� YmX� dahX�
geXqgXbfigl� abf� 3nffibgeig� freXfbedbibbX� I %j� mffiX� Xg^�
iXfiamX�hffiiYX�abf�fibhgbeYaiiX�heYffieb�7�fagd� Yffibgiffi�YffiX�
fraYeXbY�eXhaebXf�frmbYbfrffibiefij�mffiX�aidfiXdd�iXiab�eXieXdd­
ebi�abf�YffiX�XfreYffiXiegy� dibhig�ffiXaiXfj�rY�2�hbbYffid�YffiXeX�
had� a� fiXbYeai� dYebhai� bfrafieYg� abf� 3�hh� buXeigebi� Xfreq
YffiXieai�fXgXfiYj�

mffiX� fraYeXbY� bXxY� freXdXbYXf� ad� ab� XhXeiXbfig� heYffi� a�
2nfag� ffiedYbeg� bg� dgffXb� fedfibhgbeY� abf� ggeYffiXe� ibdd� bg�
uedebbj�mm_� fibebXa�had� gbgbf� Yb�iX�frXegbeaYXf�fiXbYeaiig�
heYffi� ab� ebYghXdfiXbY� iXbdj� rb� XhXeiXbfig� zXeaYbfriadYgl�
XxYeafiafrdgiae� iXbd�XxYeafiYebb� abf� frbdYXeebe�fiffiahiXe�iXbd�

Table®II.® In vitro combination testing of selected drugs against seven 
Acanthamoeha corneal isolates 

Combination Effect on MTAC Effect on MCC 

Iso/ates(TBI2;1.2.IO.13;AB) 
phmb nÊ pentamidine Synergy (slight) 
phmb nÊ neomycin Additivity 
phmb nÊ dirithromycin Autonomy 
propamidine nÊ neomycin Additivity 
pentamidine nÊ neomycin Additivity 
*diminazine nÊ neomycin Additivity 
*diminiazine nÊ dirithromycin Autonomy 
* pentamidine nÊ dfmo Autonomy 
*cymelarsan nÊ dfmo Autonomy 
* neomycin nÊ dirithromycin Autonomy 

Iso/ate AB 
chlorhexidine nÊ propamidine 
chlorhexidine nÊ pentamidine 
chlorhexidine nÊ neomycin 

Additivity 
Additivity 
Additivity 

Synergy (slight) 
Additivity 
Autonomy 
Additivity 
Additivity 
Additivity 
Autonomy 
Autonomy 
Autonomy 
Antagonism 

Additivity 
Synergy (slight) 
Additivity 

MTAC, minimum trophozoite amoebacidal concentration; MCC, mini­
mum cysticidal concentration. * Not including AB. 
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Fig.® 1.® (a) Minimum tropho::oite amoebacidal concentration (MTAC) and minimum cysticidal concentration (MCC) often agents for 
three corneal isolates from patient TB. (b) MTAC and MCC often agents for corneal. storage case and contact lells isolates/i'om patient 
AT.® For abbreviations see Table I.®

ehfrfiabY�had�frXlgblhXfj�Hafig�YffiX�XmfiedXf�fiblbXa�had�dXbY�
gbl� figfiYglX� abf� ffiafig� gbl� ffiedYbfraYffibfibigj� Streptococcus 

acidominimus rhXazfig�anffiaXhbfigYefir� had�figfiYglXf�glbh�
YffiX� fiblbXafi� YeddgX� igY� eY� lXhaebXf� frXldedYXbYfig� figfiYglX­
bXiaYekX�gbl�Acanthamoeha. DXiXbXlaYX�figdYd�hXlX�dXXb�
eb�YffiX�fiblbXafi�dYlbha�igY�bb�YlbfrffibzbeYXdj�mffiX�fiblbXafi�Xfre­
YffiXfiegh�afrfrXalXf�ffiXafiYffigj�

PbdYnbfrXlaYekXfig�YlXaYhXbY�had�fibbYebgXf�heYffi�plbfiX}X�
(Mag�& pazXlr�abf�fiffifiblffiXmefebX�heYffi�frlXfbedbfibbX�rr�%�
2nffibglfigr� abf� Pbfig�Yleh� rpgllbgiffid� WXfififibhX)� flbfrd�
2nffibglfigj� mffilXX� hbbYffid� agYXl� zXlaYbfrfiadYg� YffiX� ilagY�
lXhaenXf�fifiXal�heYffi�bb�deibd�bg�gglYffiXl�ebgXfiYebbj�mffiX�fibl­
lXfiYXf�kedebb�had�6/w2j�

RESULTS 

Patient TB (Fig. lA) 

mlbfrffibzbeYXd�abf�figdYd�bg�afifi�YffilXX�fiblbXafi�edbfiaYXd�hXlX�
ffieiffifig�dXbdeYekX�Yb�fiffifiblffiXmefebX�abf�frbfigffiXmahXYffigfiXbX�
ieigabefX� rPHMprj� WffiefiX� YlbfrffibzbeYXd� abf� figdYd� glbh�
YffiX�yldY�edbfiaYX�hXlX�dXbdeYekX�Yb�frlbfrahefebXl�YffiX�Yhb�dgi­
dXqgXbY�edbfiaYXd�dffibhXf�lXdedYanfiX�ad�frlXkebgdfig�YXdYXf,� a�
frffiXbbhXbbb�afrfralXbYfig�lXfiaYXf�Yb�YXhfrXlaYglX�nÊ nÊ igY�bbY�Yb�
YffiX�afiYebb�bg�YffiX�abYedXfrYefidj�pbYffi�gblhd�bg�YffiX�ahbXia�gbl�
afifi�edbfiaYXd�hXlX�dXbdeYekX�Yb�bXbhgfiebj�rhfrffibYXlefieb�p,�

fighXfialdab� abf� a-feftgblbhXYffigfibrneYffiebX� ranDFMOr�
hXlX� ebXffXfiYekX� aiaebdY� YlbfrffibzbeYXd� abf� figdYd� gbl� afifi�
YffilXX� edbfiaYXdj� mffied� fraYeXbY,� eb� hffibh� hXfefiafi� YlXaYmXnY�
gaefiXf�heYffi�frlbfrahefebX�abf�aldXbefiafidl�nnÊhbgfif�frlbiaifiy�
ffiakX�iXbXyYXf�glbh�YffiXlafrg�heYffi�fiaYebnefi�anYedXfrYefidj�

Patient AT (Fig. IB) 
TrbfrffibzbeYXd�abf�figdYd�bg�afifi�YffilXX� edbfiaYXd�rfibrnXal�fibn­
YafiY�fiXbd�abf�dYblaiX�fiadXr�hXlX�ffieiffifig�dXbdeYekX�Yb�fiffii�br­
ffiXmefebX� abf� PHMpj� TrbfrffibzbeYXd� abf� figdYd� glbh� YmX�
fiblbXafi�kdbfiaYXl� igY� bbY� YffiX� bYffiXldl� hXlX� fiXdd�dXbdeYekX�Yb�
frlbfrahefebX� abf� hXlX� YXhfrXlaYglXndXbdeYekX� (fibnflgXnY�
ilbhYffi� aY�25°pl�frbbl�aY�35�Dpr;� Yffied� YlXbf�had�afidb�Xke�
fXbY� gbl� YffiX� bYffiXl� Yhb� feahefebXdj�NXbhgfieb�had�mblX�
XffXfiYekX� Yffiab� fralbhbhgfieb� igY� YffiX� fiblnXafi� edbfiaYX�wad�
hblX�lXdedYabY�Yffiab�YffiX�bYffiXld�ad�lXialfd�ibYffi�YlbfrffibzbeYXd�
abf� figdYdj� rhfrffibYXlefieb� pl� fighXfialdab� abf� a-DFMO�
hXlX� ebXffXfiYekXj�

Patient MT (Fig. 2A) 
mlbfrffibzbeYXd�abf�figdYd�bg�afifi�YffilXX�edbfiaYXd�rfiblbXal�dYbl­
aiX�fiadXl�hblzfrfiafiX�haYXl�dahfrfiXr� hXlX�ffieiffifig�dXbdeYekX�
Yb�fiffifiblffiXmefebX�abf�PHMp�abf�ilXh�hXfifi�aY�32°pj�Plb­
frahefebX�had�hblX� XffXfiYekX� Yffiab� XeYffiXl�frXbYahefebX�b��
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dgmgba­gbX� aiagbdY� Yebfrffib­bgYXd�bg�afifi� YffieXX� gdbfiaYXdl� igY�
�ebYahgfgbX�had�hbdY�XffXfiYgkX�aiagbdY�figdYdj�Fbe�afifi�YffieXX�
gsofiaYXdl�YffiX�dYbeaiX�fiadX�gdbfiaYX�had�fiXdd�dXbdgYgkX�Yb�fgaq
mgfgbXd� Yffiab�XgYffiXe�YffiX�fibrnXafi�be�haYXe�dahfrfiX�gdbfiaYXdj�
Teofrffib­bgYXd� bg� afifi� YffieXX� gdbfiaYXd�hXeX� dXbdgYgkX� Yb� bXbq
mgfigb� igY� figdYd� hXeX� eXdgdYabYj�AhfrffibYXegfigb�pl� fighX­
fiaedXb�abf�a-DFsO�hXeX�gbXffXfiYgkXj�

Patient AB (Fig. 2B) 

Teofrffib­bgYXd� abf� figdYd� bg� afifi� YffieXX� gdbfiaYXd� rfibebXafi�
bgofrdgl�dfieafrX�abf�fibbYafiY�fiXbd�hadffigbidr�hXeX�dXbdgYgkX�aY�
the�gfrfrXe�fighgY�Yb�fiffifibeffiXmgfgbX;� YffiX�igbfrdg�dahfrfiX�bbfig�
was� YXdYXf� aiagbdY� PHsp� abf� iakX� dghgfiae� kafigXdj� Afifi�
YheeX�gdbfiaYXd�hXeX�dXbdgYgkX�Yb�fgahgfgbXd�igY�aiagb�aY�YffiX�
ufrfrXe�fighgY�rsmAp�6j3-25�fli/hfil�spp�6j3-25�fli/hfirj�
Teofrffib­bgYXd�abf�figdYd�bg�YffiX�YffieXX�gdbfiaYXd�hXeX�eXdgdYabY�
to�afigfifibkge�- hffigfiffi�ffiad�iXXb�YXdYXf�dgbfiX�gY�ffiad�iXXb�dgiq
gedYXf� YffiaY� bYffiXe� abYgkgeafi� aiXbYd� hagiX� gbXggXfiYgkX�
agagbdY�Acanthamoeha.9 

Fgij�3A-G� gfifigdYeaYXd� YffiX� fibfgbid� gbe� Yebfrffib­bgYXd� abf�
cgdYd� biYagbXf� gbe� YffiX� eXhagbgbi�w3�fibebXafi� gdbfiaYXdj�Ad�

fXdfiegiXf� aibkXl� fiffifibeffiXmgfgbX� abf� PHsp� hXeX� hbdY�
Xgfifiafigbgdj�Afifi�gdbfiaYXd�hgYffi�YffiX�XmfiXfrYgbb�bg�bbdj�2�abf�wt�
gbe�Yebfrffib­bgYXd�abf�bbdj�w�abf�w3�gbe�figdYd�hXeX�dXbdgYgkX�
Yb� frebfrahgfgbX;� YffiXeX� hXeX� bb� bikgbgd� YeXbfd� hgYffi� YffiX�
bYffiXe� Yhb� fgahgfgbXdj� AhgbbifigfibdgfXd� hXeX� eXfiaYgkXfig�
gbXggXfiYgkX�aiagbdY�figdYd�hffigfiX�YffiX�Yebfrffib­bgYXd�bg�gbge�gdbq
fiaYXd�rbbdj� wl 4l 7m wt)�hXeX�gbdXbdgYgkX�afidbj�mebfrffib­bgYXd�
abf�figdYd� gebh�afifi�gdbfiaYXd�hXeX�gbdXbdgYgkX�Yb�hafiebfigfXdl�
ahfrffibYXegfigb�pl�fighXfiaedab�abf�anDFsOj�

Fgij� 3H�dffibhd�YffiX�akXeaiX�kafigXd�gbe�smAp�abf�spp�
gbe�wt�bg�YffiX� 12 fegid� YXdYXfj�pffifibeffiXmgfgbX�abf�PHsp�
hXeX�YffiX�hbdY�afiYgkX�fibhfrbgbfd�aiagbdY�ibYffi�Yebfrffib­bgYXd�
abf�figdYdj�mffiX�fgahgfgbXd�hXeX�YffiX�bXmY�fegi�fifiadd�gb�befXe�
bg� afiabYffiahbXiafigfafi� afiYgkgYgj� NXgYffiXe� YffiX� ahgbbifigfib­
dgfXdl�hafiebfigfXd�bbe�YffiX�aedXbgfiafi�hXeX�XggXfiYgkX�aiagbdY�
figdYd� abf� dffibhXf� ab� gbfieXadgbi� gbaigfigYg� Yb� fXdYebg�
Yebfrffib­bgYXdj�

maifiX�II� igkXd� fibfgbid� biYagbXf� gebh� in vitro fibhig­
baYgbb� bg� dXfiXfiYXf� fegid� abf�PHsp� aiagbdY� dgm�fibebXafi�
gdbfiaYXd�rgjXj�mp�wm�2;� wm�2l�wtl�w3r� abf�dXfiXfiYXf�fegid�abf�
fiffifibeffiXmgfgbX�agagbdY�gdbfiaYX�Apj�mffiX�bbfig�fibhigbaYgbbd�
YffiaY�iakX� a� dfigiffiY� dgbXeigdYgfi� eXdfrbbdX�hXeX� YffiX�fiaYgbbgfi�
abYgdXfrYgfid� rfiffifibeffiXmgfgbX� be� PHspr� abf� frXbYahgfgbX;�
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Fig.® 3.® MTAC and MCC for individual drugs: A. chlorhexidine; B. PHMB; C. propamidine; D. pentamidine; E.® dimina:ene. F.®
neomycin; G.® paramomycin; H. average MTAC and MCC for all corneal isolates. 
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­ffgYgkeYg�had�gbgbf�iXYhXXb�fiffifibeffiXmgfebX�abf�frebfraio
lfgbX�gbe�YffiX�rp�gdbfiaYXl�a�dgfifiXddggfi�fibiilbaYgbb�lb�freafio
YecXj� rfifi� YffieXX� feaigfgbXd� dmbhXf� affgYekgYg� heYffi�
nXbzgfigb� ad� fgf� YffiX� fibiiebaYgbb� bg� PHsp� abf� bXbo
mgfilbj�OYffiXe�fibiiebaYgbbd�dffibhXf�agYbbbigl�XmfiXfrY�YffiaY�
og� bXbhgfieb� abf� fgeeYffiebhgfiebm� hffiXen� YffiXeX� had�
­nYaibbgdhj�

DISCUSSION 

F­gfigeX� bg� fegi� YffiXeafrg� gb� Acanthamoeha kXeaYeYgd� ffiad�
bXXl� eXfibibgdXf� gbe� dbiX� YgiX� igY� YffiX� eXadbbd� aeX� bbY�
­fiwagd�gbfXedYbbf�gb�YffiX�aidXbfiX�bg�fegi�dXbdgYekeYg�YXdYo
enij�mffied�dYgfg�dgiiXdYd�YffiaY�dbiX�bg�YffiX�fibiibbfig�gdXf�
deuid�dgfiffi�ad�bXbigfigb�abf�fraebibigfieb�aeX�bbY�fraeYlfigo
fi­efig� XffXfiYgkX� aibXiafigfXd� - a� ybfebi� lb� afifibefabfiX�
wgYffi� YffiaY� bg� bYffiXe��bekXedj1.1� sbeXbkXe� YffiX� fiadX� eXfrbeYd�
(Tpm�rmr�dgiiXdY�YffiaY�eXdldYabfiX�iay�fnknfibfr�ad�a�eXdgfiY�bg�
fibwnfbdXl� dgbifiXnfegi� abYenaibXigfi� Yffineafrgj� SXbdlYeklYg�
YXdYgbi� fiab�YffiXeXgbeX�iX�gdXfgfi�bb�afifi�bfifiadebbdj�IY� gd� bbY�
dugbfigXbY� Yb� eXfig� bb� ldbfiaYlbb� bg� YffiX� beiabedi� febi� Yffin�
cblYafiY�fiXbd�be�gYd�dYbeaiX�fiadX�dgbfiX�ahbXiaX�gebi�Yffindn�
dbgefiXd�hag�ffiakX�feggXeXbY�dXbdeYgkeYgXd�gebi�YffiaY�edbfiaYXf�
febi�YffiX�fibebXam�fraeYlfigfiaefig�hffiXb�Yffin�flaibbdgd�ffiad�iXXl�
fi­YX� abf� YffiXeX� ffiad� iXXb� freXYeXaYhXbY� heYffi� a� kaelXYg� bg�
degidj�SebfiX�ab�abeiafi�ibfXfi�gd�bbY�yXY� akalfiaifiX� gbe�YffiX�
dXldeYekgYg� YXdYebi� bg� Acanthamoeha ldbfiaYXdm� in I'itro 

­ddXddiXbY� gd� a� bXfiXddaeg� igY� enfiaYlkXfig� gbdaYgdgafiYbeg�
­fiYXebaYgkXj�

riXbYd�YXdYXf�in I'itro abf�gbgbf�Yb�ffiakX�ab�XgfXfiY�bb�flgo
fXeXbY� dfrXfigXd� abf�dYeagbd�bg�Acanthamoeha lbfifigfX:� fifibo
Yelma­bfiX21�abf�kXYbfibba­bfiXl2:'�afiYffibgiffi�filkX�bYffiXe�a­bfiXd�
YhX�XffXfiY�ed�fiekXfig�Yb�iX�aibXiadYaYgfi�eaYffiXe�Yffiab�aibXiao
cgfafim 23�abf�hlYffi�dbiX�fegid�gb�Yffigd�iebgfr�YffiX�beiabgdid�
mag�iX�ffigiffifig� eXdedYabY;24�5nftgbebfigYbdebX� (a� bgfifiXbYefX�
­nafibigX)l2'i.26� afiYffibgiffi� Yffild� fegi� ffiad� iXXb� fbgbf� ebXgo
fXcYekX�ig�bYffiXe�hbekXed; 27.2X� YffiX�fgaigfgbXd�frXbYaiefgbX�
ldXYffigbbaYXm�10.29�afiYffibgiffi�bYffiXed�ffiakX�eXfrbeYXf�gbdXbdlYeklYy�
Yb�Ymgd�fegil22�ffigfebmgdYefiiaigfebX�gdXYffiebbaYn,25.3��fgilbo
g�XbX� afiXYgeaYXwO� abf� frebfraigfgbX� edXYffilbbaYXm�10.2 9�
­fiYffibgiffi�aiagb�Yffied�fegi�ffiad�iXXb�efXbYlynf�ad�lbdXbdeYlkn�
en� bYffiXe� dYgfgXdm� XmfiXfrY� gg� fibiilbXf� hgYffi� feiXYffigfi�dgfio
pffibmgfX� rDsSOr; 31� hXiieabXnafiYlkX� frXfrYgfXdm� YffiX�
m­iagbebdl32� YffiX� XggXfiY� iXebi� Xbffiabfinf� wffiXb� eb� fibiilo
n­Yebb� hgYffi� defikXe� beYeaYX� be� frebfrailfebX;� frliaeefieb;2x�
­mfrffibYXegfigb�p�be�rp�hXYffigfi�XdYne.22�afiYffibgiffi�gbgbf�Yb�iX�
enXggXfiYgkX� gb� bYffiXe� dYgfeXd; 27� fiXeYaeb� gbffiligYbed� bg� gbfiaYX�
blbdgbYffiXdgd; ,3� YegftgbebfrXea­gbX; 34� YffiX� ailbbifigfibdefXd�
p­eaibigfigbl24.30�hffigfiffi�had�gbXffXfiYekX�gb�bYffiXe�dYgflndm 25�
­nf�bXbigfigbl'x�afidb�heYmbgY�XffXfiY�eb�bYffine�dYgfeXd�XmfiXfrY�
gg�fibiiebXf�heYffi�frebfrailfgbX; "� frbfigigmlb�E�rfibfildYebr;22�
­cegftaklbX30�rafiYffibgiffi�dbiX�hbekXed�ffiakn�eXfrbeYXf�eXdldYo
­lfiXl28r� abf�bYffiXe�afiegfgbXdj3'i�

mffiXeX� gd� fibbdgfXeaifiX�fedfraeeYg� eXiaeflbi�in vitro Xgyo
c­fig� bg� fegid� hffigfiffi� aeX� afiYgkX� aiagbdY� Acanthamoeha; 

nbbX�fXibbdYeaYX�gbegbei�afiYlkeYg�aiagbdY�afifi�ldbfiaYXdl�abf�
YffiXeX�gd�fgffXeXbYgafi� dXbdgYgkeYg� iXYhXXb� Yebfrffib­blYXd�abf�
cgdYdl� YffiX� gbeiXe� iXgbi� hbeX� dXbdgYekX� Yffiab� YffiX� fiaYYXej�
FgeYffiXehbeXl�dbiX�eXfrbeYd�aeX�iadXf�bb�ilmXf�Yebfrffib­bgYX�
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abf� figdY� fegindXbdeYgkgYg� dYgfeXd�hffigfiffi�hag� fiagdX� fibbo
ggdlbb�hgYffi�fegid�YffiaY�iXeXfig�ebfgfiX�XbfigdYiXbY�abf�aeX�
bbY� afiabYffiaibXiafigfafi� gb�afiYgbbj�

SXkXeafi�fibifrbgbfd�ffiakX�iXXb�gdXf�hgYffi�kaeggbi�XggXfiY�
lb� YffiX� fifieblfiafi� dXYYebh.� mffiXdX� lbfifigfX:� gYeafibba­bfiX� frfigd�
ilfibba­bfiX;36� fifibYegia­bfiX; '7� kXYbfibba­bfiX; 38� fgiebibo
frebfraiefgbX�frfigd�frebfraigfgbX�abf�bXbigfigb;�10�frebfraio
efebX� edXYffilbbaYX� ad� pebfiXbX; 39� frebfraiefebX� gl�
fibiigbaYgbb�hgYffi�bXbigfieb-frbfiyigmgb�pnieaigfgfigb�ad�
NXbdfrbegb�rpafihgfi�) ; 40�NXbdfrbegb�heYffi�be�heYffibgY�igfibbao
­bfiX�be�kXYbfibba­bfiX; 41�freiaeefieb�frfigd�NXbfXfiafebb�rfXmo
aiXYffiadbbX� frffibdfrffiaYXm� bXbigfigb� dgfifrffiaYXr�
ffigfebmggeafilfil�eegaifrlfilb�abf�aYebfrgbX; 2B�PHsp�dbfigYgbb�
(wffiefiffi� fibbYalbXf� tj3%� ffigfrebiXfifibdXl� tj45%� Napfil�
tj37%�Kpfim� tjw9%� ibeam�alf�tjw9%� ibegfi�afigfr� afibbX�be�
el�fibiiebaYmbl�hgYffi�frebfraigfebXm1.1� be�PHsp�lb�a�dbfigo
Ylbb� bg� aeYlyfieafi� YXaed� fibiiebXf� heYm� frebfraiefebX� Z~f�
bXbigfigbj�14�

rd� heYffi� ill I'itro YXdYebim� fifigbefiafi� eXfrbeYd� dgiiXdY� YffiaY�
fegi�dXfiXfiYebb�ffiad�iXXb�eXfiaYgkXfig�ffiafrffia­aefj�rd�a�eXdgfiYl�eY�
had�fXfigfXf�Yb�gbkXdYeiaYX�a�fibffibeY�bg�w8�fibebXafi�edbfiaYXd�
gebi�fiadXd�bg�kXeaYeYedm�YffieXX�gebi�fibbYafiYnfiXbdnaddbfigaYXf�
iaYXeeafid�abf�bbX�gebi�a�haYXe�dgfrfrfig�gdXf� Yb�fifiXab� YffiX�
dYbeaiX�fiadXj�sbdY�bg�YffiX�fegid�abf�abYedXfrYgfid�gdXf�eb�YffiX�
freXdXbY�dYgfg�ffiakX�iXXb�freXkebgdfig�addXddXf�gbe�frbYXbYgafi�
abYlnafiabYffiaibXiafi� afiYgkeYgj� mwb� iafiebfiefXdm� ffibhXkXel�
hXeX� gbfifigfXf� rfgeeYffiebigfigb� abf� dfrgeaigfigbr l� dgbfiX�
negYffiebigfieb�ld�kbbhb�Yb�gbfgfiX�XlfigdYiXbY�bg�Acantha­

moeha.42 mffiX�beiabbaedXblfiafi�fiyiXfiaedXb�had�gbfifigfXf�ad�
a�bbkXfi�eXfreXdXbYaYgkX�bg�Yffild�iebgfr�hgYffi�fiXdd�gbffiXeXbY�Ybmo
nfilYg� Yffiab� XaefieXe�aedXblfiafi�fibifrbgbfd�hffigfiffil� eb�iXbXeafil�
XmffililY�enfiaYekXfig�frbbe�afiYekgYg�aiagbdY�Acanthamoeha. nÊ1.25�
pffifibeffiXmlfgbXm� a� fiaYgbbgfi� abYgdXfrYefil� had� dXfiXfiYXf� gbe�
ebfifigdlbb� dgbfiX� lY� ffiad� iXXb� dffibhb� Yb� ffiakX� ibbf� abYlo
afiabYffiaibXiafi�afiYgkeYg�il1 vitro43 abf�ffiaf�freXkgbgdfig�iXXb�
dgiiXdYXf�abXfibfbYafifig�gbe�YffiXeafrg�ig�bbX�bg�gd�rDjY.Sjrj�
PHspm�a�eXfiaYXf�fibifrbgbf�igY�ad�gXY�gbfiefiXbfiXf�gbe�Ybfr­
lfiafi�gdX�lb�ffighabdm� ffiad�iXXb�dffibhb�Yb�ffiakX�fibbdgfXeaifiX�
afiYekgYg� aiagbdY�Acanthamoeha, ibYffi�in vitro abf�in vivo. 

mffiX� fiaYgbblfi� abYgdXfrYgfid� dffibhXf� bgYdYabfgbi� Xgyfiafig�
aiaebdY� afifi� ldbfiaYXdm� hgYffi�fiffifibeffiXmgfgbX�igkebi�YffiX�fibhXdY�
smrp�abf�spp�rFgij� 3Hrj�mffiX�aebiaYgfi�fgaigfgbXd�ad�a�
iebgfr�wXeX�dXfibbf�lb�befne�bg�Xafiafigl�afiYffibgim�eb�kXXfr­
lbi�heYffi�freXkebgd�figYXeaYgeX�eXfrbeYd�YffiX�XggXfiY�kaegXf�fibb­
dgfXeaifig� iXYhXXb� YffiX� gdbfiaYXdj� IbYXeXdYgbifigl� fgigba­gbX�
rab� XbfigdYiXbYnXbffiabfigbi� aiXbY)/� dffibhXf� daYgdgafiYbeg�
afiYlkgYg� aialbdY� dbhX� gdbfiaYXdl� a�cbfgbi� gn�qXXfrgbi�hgYffi�
YffiaY�bg�WeeiffiY�et al.1O igY�aY�bffd�hgYffi�YffiX�eXdgfiYd�bg�bYffiXe�
wbekXedj30�mffiX�ailbbifigfibdefXd�aiagb�dffibhXf�kaegaiefilYg�
aibbidY�YffiX�dYeagbdm� abf�ffiaf�bb�XggXfiY�aiagbdY�figdYdl�ibYffi�
`obfgbid�fibbyeigbi�freXkebgd� figYXeaYgeX� eXfrbeYdj1.1� safiebo
filfXd� dffibhXf� dgigfiae� iXffiaklbge� Yb� aigbbifigfibdefXd� igY�
wXeX� fiXdd� XggXfi�gkXj� r� bbYX� bg� fiagYebb� dffibgfif� iX� ebYebo
fgfiXfm�ffibhXkXel�dgbfiX�YffiX�iafiebfigfXd�gdXf�hXeX�frebfegidl�
YffiX�iXYaibfigYXd�[Xebi�ibeX�XffXfiYekXm� aY�fiXadY�aiagbdY�iafio
YXelaj44�mffiX�beiabbaedXbefiafi�dffibhXf�frbbe�afiYgklYg�aiagbdY�
ibYffi�gbeid�bg�YffiX�frebYb­babj�OYffiXed�ffiakX�eXfrbeYXf�dgigfiae�
eXdedYabfiX�Yb�aedXbgfiafidj�11.25�Ib�kXXfrebi�heYffi�YffiX�ybfgbid�bg�
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Table® III.® In® I'itro® combination testing of drugs against A('(Jlltila­
mocha corneal biopsy isolate from patient AB 

Combination 

phmb nÊ pentamidine 
phmb nÊ neomycin 
phmb nÊ propamidine 
propamidine nÊ neomycin 
pentamidine nÊ neomycin 
chlorhexidine nÊ propamidine 
chlorhexidine nÊ pentamidine 
chlorhexidine nÊ neomycin 

Effect on mean 
trophozoite 
amoebacidal 
concentration 

Synergy (slight) 
Additivity 
Additivity 
Additivity 
Additivity 
Additivity 
Additivity 
Additivity 

Effect on mean 
concentration 

Synergy (slight) 
Additivity 
Additivity 
Additivity 
Additivity 
Additivity 
Synergy (slight) 
Additivity 

bYffiXe�hbezXedm45�YffiX�ibffiiiiYbe�bg�bebillffiilX�fXlaeibmgfiadXm�
anDFsOm� ffiaf� bb� fi lXeliifiX� XggXlll� bl� llffiX� xebhllffi� bg�
Acanthamoeha. mffiXeX�idm� ffibhXkXem� eXadbl�Yb�iXfiiXkX�llffiall�
bYffiXe�lbifrbbXbYd�bg�frbfigaiibX�iXYaibfii�i� il�Acantha­

moeha iag�gXY�iX�gblbf�dlillaifiX�ad�llffiX�ia id�gbe�fXkXfibfrq
iXbY� bg� ibeX� alYikX� lffiXibYffiXeafrg� axail Y� llffiX�
frebYbzbabj46.47�

SibxfiX� fegx� YffiXeafrg� bg� Acanthamocha kXeallillid� willffi�
lgeeXbYfig� ldXf� lbifrbllf � afrfrXae � ilafXqlallXm� alf�{ag�
fiXaf� Yb� XiXexXblX� bg�fegx� eXdidYablnj�pbi\iballibl� YffiXeq
afrg�igdY�iX�lbbdifXeXfj�NbYaifiX�ib�llffiid�lblllXmY�ill vil'o id�
YffiX� lbiiibaYibb� bg� PHsB� abf� frebfraiifilX,�isoÊ be� bXbq
iglib�abf�frebfraiifibX;�14�be�lXbiglibm�fiiebibfrebfraiiq
fibX� abf� frebfraiifibX;�nIIÊ abfm� ill I'itro, DsSO� abf�
frebfraiifibX� idXYffiibbaYXj31� Il� YffiX� freXdXlll� ill I'itro dlllfgm�
affiYikX� XggXlYd� hXeX� bidXekXf� hiYffi� lalliblil� alllidXfrllil �
frfild� frebfraiifibX� be� bXbiglibm� abf�  fiixffill�  gbXexg�
iXYhXXb�YffiX�abYidXfrYild�abf�frXbllaiifibX�(maifin �II,� III)j�

Fbfifibhilx� YffiX� fXibbdYeaYibb� bg� ill vitro ngylalg� bg�
lffifibeffiXmifibX� Yhb� fraYiXbYd� ffiakX� iXXl� lleXallXf� willffi� llffiid�
fegxj�OlX�fraYiXbY�(sm)m� hffib�ffiaf�fXkXfibfrXf�al� ifib gbq
leaYil� eXalYibb� Yb� ibYffi� bXbiglib� abf� frebfraiifilXm� ha �
YeXaYXf� daYidgalYbeifig� wiYffi� iblbYffiXeafrg� lffifibeffiXmifilX.�
mffiX�bYffiXe�fraYiXbY� (rp)� eXlXikXf� lbiiibaYibb� YffiXeafrg� bg�
lffifibeffiXmifibX�hiYffi�frebfraiifibX�hillffi�eafrif�lblYebi�bg�YffiX�
Acanthamoeha ibgXlYibbj�IY�id�XkifXlYm� ffibhXkXe,� llffiall�l Xq
glfi� abYinalabYffiaibXiil� fegxd� iag� bbll� ffiakX� llikXedafi�
alllikiYg� axaibdY� afifi�aibXiaXj�WX�iXfiiXkX� Yffiall,� il�xXlXeafim�
lbiiibaYibb� llffiXeafrg� dffiblfif�afihag �iX� XifrfibgXf.� yedYfig�
iXlaldX� bg� YffiX� frbddiiifiiYg� bg� ab� affiYikX� allli-aibXiafi�
XffXlY� abf� dXlbbffig� Yb� freXkXbY� YffiX� XiXexXblX� bg� eX idllq
ablXj�Ob� YffiX� iadid� bg� YffiXdX� Yhb�fralliXbYdm� frfil � bbX�bllffiXe�
lbh�YeXaYXf�dlllXddflfifig�gbe�3�ibbYffid�hiYffi�a� iiifiae�lbiq
iiballibb� llb�rpm� abf�bb�abXlfbYafi�XkifXblX� gebi�dXkXeai�
frXedbbafi�lbiilbilaYibbdm�lffifibeffiXmifibX�dXXi �llb�iX�hXfifi�
YbfiXeaYXf�ib�YffiX�XgXj�

mffiX� ybfibxd� gebi�llffiX�freX XbY� dYlfg� aeX� dlxxXdYikX�bg�
iXiieabX�XggXlYdl�hffiilffi�frXeiiY�XadiXe�allXd �bg�felx�ibYb�
YffiX�aibXiaXj�paYibbil�abYidXfrYil �dllffi�ad�lffifibeffiXmifilX4x�
abfl� Yb� a� fiXddXe� XmYXbYm� bXbiglib� frXeYlei� llffiX� frfiadiaq
fiXiia;� Yffiid�iag�galifiiYaYX� YffiX�XbYeg�bg�al�XgfXlllikX�felx�
dllffi� ad� ab� aebiaYil� fiaiifibXj� DiaiifilX � aeX� XiYffiXe�
ibffiiiiYbed� bg� S-afXbbdgfiiXYffiibbibX� fXlaeibmgfiadX� ib�
Acanthamoeha,49 be�fegxd�hffiilffi�ibYXealY�fieXlYfig�hiYffi�YffiX�
bllfiXil�alif�bg�YffiX�bexabidij50.51�Ib�affiYibb�YffiXg�iag�alY�
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il� a� hag� dllffi� ad� bllled� ib� ffilial� bXgYebfrffiifiil� xealu­
fiblgYXd� ig� ilffiiiiYibl� bg� lbngalYbed5"� be� lgYbfrfiadmic�
XlzgiX m53�be�iag�bl�YffiXie�bhl�XmXeY�ab�ibffiiiiYbeg�XggXcll�
bl�ilfiYifriilallibb�bg�Acanthamocha. rbafibxlXd�bg�YffiX�fia­
iifilX�dXeiXd,4�iag�lbbdifXeaifig�XbffiallX�Yffiid� XggXlllj�

TffiX� lb|iilallibl� bg� lffifibeffiXmifibX� abf� frebfraiifile�
 XXid�llb�ffiakX�ffiaf�XfgXlYikX�aibXialifafi�alYibb�hiYffiib�Yffie�
lbebna.� mffiid� lblfif� dffibellXl� YffiX� lliiX� fleibx� hffiilffi� alYi­
alalllffiaibXiil�felxd�aeX�eXqlieXf�abf�llffiXie�geXqlXblg�of 
afrfrfiilaYiblj�mffiid,� ib� llgebm� iag� eXfglX� YffiX� fiizXfiiffibbf�of 
llbmil� eXalllibl.�IeÊ alf� bikiallX� XggXlYd� bg� ibffiXeXbY29� or 
alqlieXf�nnÊ eXdidYablX�Yb�YffiX�fiaiifibXj�
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