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ABSTRACT
Introduction: Acanthamoeba is a free-living amoeba found in abundance in all types of environments including soil, water 

and air. The risk for contracting Acanthamoeba keratitis (AK) is increased by exposure to environmental strains of 
Acanthamoeba through contact lens wear. 

Objective: The available contact lens disinfecting solutions in the market possess bactericidal and fungicidal properties but 
there is doubt about their amoebicidal properties which have inspired us to evaluate Renu® Sensitive, a new brand of multipur-
pose contact lens disinfecting solution (clds) in the market against Acanthamoeba cyst of environmental isolates. 

Materials and Methods: Suspension of cyst isolates from the environment was exposed to Renu® Sensitive multipurpose clds 
at intervals varying from 4 to 8 hours and later cultured onto non-nutrient agar lawned with Escherichia coli for the growth of 
Acanthamoeba trophozoites. 

Result: Renu® Sensitive multipurpose clds exhibited no cysticidal effect against cyst of Acanthamoeba spp from both envi-
ronmental isolates in all tested soaking periods. 

Conclusion: This study had shown that the Acanthamoeba cysts of environmental isolates were resistant to Renu® Sensitive 
multipurpose clds (mclds) and the disinfectant might not protect the users from contracting Acanthamoeba keratitis
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INTRODUCTION

Acanthamoeba is a pathogenic protist which exist in almost all 
types of environments worldwide and considered as one of the most 
prevalent protozoa in the environment (Marciano-Cabral & Cabral 
2003). It is well known to cause keratitis especially amongst the contact 
lens wearers, which can lead to blindness if left untreated. The ubiqui-
tous nature of this parasite in the environment coupled with the rising 
number of contact lens wearers increase the exposure for humans to 
contract Acanthamoeba keratitis (AK). Since Acanthamoeba species are 
ubiquitous in the environment, lens care systems could possibly even 
become contaminated with cysts from the air and water. In our previous 
study in 2013, we managed to isolate Acanthamoeba from 10.6% of 
contact lens swabs and 13.5% from contact lens case swabs (Mohamed 
Kamel et al. 2013). 

Even though a patient may comply with general contact lens wear 
and care procedures recommended by lens manufacturers and healthcare 
professionals, a solution that does not kill Acanthamoeba, may not pro-
tect the wearer against ocular infection with this organism (Stehr-Green 
et al. 1987). For this reason, we need to evaluate the effectiveness of 
disinfecting solutions on Acanthamoeba cysts which are known to be 
more resistant than the trophozoites (Ludwig et al. 1986). In this study, 
we choose to evaluate the efficacy of the brand new Renu® Sensitive 
mclds against locally isolated Acanthamoeba environmental cyst iso-
lates.

MATERIALS  AND  METHODS

 Source of Acanthamoeba
 Two environmental isolates of Acanthamoeba were used in this 

study and obtained from Acanthamoeba Lab, Faculty of Medicine, 
Universiti Kebangsaan Malaysia (Table 1). The environmental isolates 
were coded as TTT1 and TKT19.

Contact lens disinfecting solution (clds)
The brand new Renu® Sensitive multipurpose clds was used in this 

study and the details of its ingredients are shown in Table 2.

Sub-culturing Acanthamoeba
Agar plates containing Acanthamoeba were observed under an 

inverted microscope and allowed to grow and encyst for 11 days. The 
concentration of cysts was adjusted to 1 x 105 cysts/ml using a Neubaur 
chamber.
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Testing the efficacy of contact lens disinfecting solution 
(clds)

The efficacy test for Renu® Sensitive multipurpose clds against 
Acanthamoeba from environmental isolates was performed adopting the 
method by Narasimhan et al. 2002 using 24 well microtiter plate tech-
nique. 10 μl of Acanthamoeba cyst suspension with an approximate 
concentration of 1 x 105 cysts/ml from each isolate was added into 
1000ul of Renu® Sensitive mclds and the samples were run in dupli-
cate. The microtiter plates were incubated in three different incubation 
times (4 hours which represent manufacturer's recommendation time, 6 
hours and 8 hours which represent overnight soaking) at 30□ . Positive 
controls and negative controls were run together with the test samples. 
Two types of positive controls were run. The first positive control is the 
cyst suspension in one ml of PAGE saline. The second positive control 
is the cyst suspension with 3% hydrogen peroxide. Two types of nega-
tive controls were used comprising PAGE saline solution and the clds. 

After the incubation, 100 μl of the sample was pipetted onto 
non-nutrient agar seeded with heat-killed E. coli. Then, the agar plate 
was incubated at 30℃ for 3 days. The presence of Acanthamoeba tro-
phozoites on the agar plate will be determined by viewing it under an 
inverted microscope daily for 14 days. The presence Acanthamoeba tro-
phozoites were recorded as positive in which excystation takes place 
indicating ineffectiveness of the disinfecting solution. The absence of 
Acanthamoeba trophozoites was recorded as negative indicating that 
excystation fails to take place and that the disinfecting solution was 
effective.

Cyst Morphological Test
Cyst morphological test was performed to identify the morphologi-

cal group of the tested Acanthamoeba isolates based on the criteria by 
Pussard & Pons 1977. This helps categorize the samples by its morpho-
logical features between three major morphological groups ie; group I 
(Astronyxid), group II (Polyphagids) and group III (Culbertsonids) using 
0.01% Methylene blue dye. The cysts morphology was observed under 
ZESS A1(AX10) compound microscope with LCD attachment.

RESULTS

Renu® Sensitive mclds fails to exhibit anti-Acanthamoeba activity 
against both Acanthamoeba cysts isolates at the manufacturer's soaking 
time of 4 hours, 6 hours and 8 hours soaking time representing over-
night soaking as shown in Table 3. Both the positive and negative con-
trols perform as expected as shown in Table 4.

The result of cysts morphological test shows that the environmental 
samples from the two different isolates are from morphological group II 
(Polyphagids) based on their small cyst size (less than 18 ?m in diame-
ter), irregular wrinkled arches ectocysts and wide polygonal endocysts 
(Fig. 1). The cysts of the Acanthamoeba were examined under ZESS 
Scope.A1(AX10) compound microscope with LCD attachment with 
imaging software.

Table 1. Contact lens disinfecting solution Properties
 Contact lens Disinfecting  Active ingredient System Type Contact Lens  Manufacturers Recommendation 
 solution (CLD)   Type Soaking Time (Hours)

 Renu® Sensitive DYMED®      mclds SCL 4
  PAPB (0.00005%)

Table 2. Acanthamoeba isolates Details
No. Strains Isolates Source Sample Type Morphological  Place of  Date of 
     group isolation isolation

1. Environmental TTT1 Soil  Soil sample Group (II) Tanjung Tuan ---  1/4/201
      Negeri Sembilan
2. Environmental TKT19 Soil  Soil sample Group (II) Teluk Kemang ---  19/4/2012
      Negeri Sembilan

Table 3. Efficacy test result for Renu® Sensitive multipurpose 
clds against Acanthamoeba cyst isolates

No. Strains Isolates Soaking period (hours)

   4* hrs 6 hrs 8** hrs

1. Environmental TTT1 ( + ) ( + )  ( + )
2. Environmental TKT19 ( + ) ( + ) ( + )

( + )        Presence of Acanthamoeba trophozoites (disinfecting solution ineffective)

( -  )        Absence of Acanthameba trophozoites (disinfecting solution effective)

  *           Manfacturer's recommended soaking time

 **          Over night soaking time

Table 4. Microbiological control result (Postive and 
Negative)

    (Microbiological (Microbiological
    positive control) negative control)
 No Strains Isolates Cyst suspension NNA media
    (Parasite viability  (Contamination
    test)  test)

 1. Environmental TTT1 ( + ) ( - )
 2. Environmental TKT19 ( + ) ( - )

( + )  Presence of Acanthameba spp trophozoites in the media after incubation for 3 

days (cysts are viable) 

( - )  Absence of Acanthameba spp trophozoites in the media after incubation for 3 

days (no contamination)

Figure 1. Acanthamoeba spp isolate Cyst Morphology
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DISCUSSION

Acanthamoeba keratitis among contact lens wearers is being report-
ed with increasing frequency in various parts of the world including 
Malaysia as contact lens wear is becoming increasingly popular. Good 
hygienic habits and effective contact lens disinfecting solutions are 
among the most important aspects in the prevention of AK which initial-
ly starts by exposure to the organisms from the surrounding environ-
ment. Since Acanthamoeba species are ubiquitous in the environment, 
lens care systems could possibly even become contaminated with cysts 
from the air and water. With a disinfecting solution possessing 
anti-Acanthamoeba properties, infection of the cornea may be prevent-
ed. Therefore the search, screening and evaluation of new contact lens 
disinfecting solutions with anti-Acanthamoeba activities are very essen-
tial. 

Renu® Sensitive mclds is a relatively new product that we have not 
evaluated before. The active ingredient is Polyaminopropyl Biguanide 
(PAPB) 0.00005%. PAPB is a polymer that is used as a disinfectant and 
a preservative chemical compound for disinfection in the manufacturing 
of skin care products, deodorant body sprays and in contact lenses mul-
tipurpose solutions. 

The result of the test showed inefficacy of Renu ｮ Sensitive mclds 
against the environmental isolates of Acanthamoeba cysts. Excystment 
of the trophozoites from the cysts stage indicated that the cysts were 
resistant to the disinfecting agent. Our previous studies also showed that 
Renu Multi-Plus® did not exhibit anti-Acanthamoeba effect against 
Acanthamoeba castellani cyst whilst Renu® freshTM failed against both 
environmental and clinical strains (Mohamed Kamel et al. 2016; 
Mohamed Kamel et al. 2016a). Previous studies had shown that concen-
tration of Polyaminopropyl biguanide within 0.00005% and 0.005% was 
effective against Acanthamoeba trophozoites and cysts at intervals of 12 
hours to 2 days (Connor et al. 1989; Niszl et al. 1995; Silvany et 
al.1990). It is possible that in this study the concentration of PAPB at 
0.00005% is too low and also the disinfection time used was much 
shorter, only between 4 to 8 hours. The other possibility was that we are 
using different strains of Acanthamoeba cysts. Current International 
Organizat ion for Standardizat ion (ISO) and Food and Drug 
Administration (FDA) regulations do not provide guidelines for testing 
of the efficacies of contact lens solutions against Acanthamoeba species 
(Borazjani and Kilvington 2005; Joslin et al. 2007). Without an accept-
ed standard for testing, the procedures used and reported in studies that 
test contact lens solutions are highly variable. 

The result of cysts morphological test shows that the environmental 
samples from the two different isolates are from morphological group II 
(Polyphagids) based on the criteria by Pussard & Pons 1977. The mor-
phological group II or Polyphagids group is the most abundant environ-
mental type and is also known to contribute in human ocular infection 
as Acanthamoeba keratitis (Duarte et al. 2013; Walochnik, Obwaller & 
Aspock 2000).

While Renu® Sensitive mclds is effective against most microbes, it 
is not the ideal amoebicidal solution to be used by contact lens wearers 
if Acanthamoeba keratitis is to be prevented. 

CONCLUSION

The Acanthamoeba cysts from the environmental isolates show 
resistancy towards Renu® Sensitive mclds, therefore the disinfecting 
solution may not protect its users against AK.
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