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Kerana Nak Cantik, Wanita Kongsi Ma Kosme Online / PESONA /
Buta Gara-Gara Pakai Contact Lens
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lens | Berhati-hati guna contact lens. Bagi yang suka dan kerap
boleh janganlah kerap sangat walaupun nak nampak cantik.
ilah yang tercantik dan anugerah yang terindah dan tidak ternilai
ang dikurniakan olehNya.
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WHAT IS ACANTHAMOEBA?

PROTOZOA that are ROAN
OPPORTUNISTIC pathogens :
in HUMANS. x
Dust ‘

Also known as AMPHIZOIC Tap Water

AMOEBA — abil _ DISTRIBUTIONS
— abillity to exist as
. . —
FREE-LIVING organisms in H
NATURE and occasionally A 5999
INVADE a HOST and live as Air AONTACT
PARASITES within HOST Conditioning LENS

Swimming

TISSUE (human). Unit Pool

1Siddiqui, R. and Khan, N.A. 2012. Biology and pathogenesis of Acanthamoeba. Parasit Vectors, 5: 6.



WHAT IS ACANTHAMOEBA?

Ubiquitously present in the environment and that we
commonly encounter this organism in our routine lives!

L ()

Presence of More than 85% in individuals of
anti-Acanthamoeba antibodies London that came from
in up to 100% healthy different countries.

populations in New Zealand.

2Brindley, N., Matin, A. and Khan, N.A. 2019. Acanthamoeba castellanii: high antibody prevalence in racially and
ethnically diverse populations. Exp Parasitol, 121: 254-256.
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Kingdom of
organisms

WHAT IS ACANTHAMOEBA?

— Prokaryoles
— Fungi

—+ — | Protists | —»
— Animals
Planis

Parabasala, e.g., Tnchomonas, henfamoeba

— Cercozoa

Ciliates, e.q., Balantdium
Alveolata —= |:

Aplcomplexans, e.g., Plasmodium, Cryplosparidium,
Toxopiasma, Babesia, Isospora

Radiclaria

Frea-living & parasitic farms, e.g., Acanthamoeha,

Amasbozoa — Balamuihia, Entamoeba

Rhodophyta

Diplomonadida, e.g., Giardia

Stramenapila, .., Blastocysiis

Euglenozoa —= Kinetoplastids, e.q., Trypancsoma, Leishmania, Naeglana

Figure 1. The classification of protists based on ribosomal rRNA sequences.
1Siddiqui, R. and Khan, N.A. 2012. Biology and pathogenesis of Acanthamoeba. Parasit Vectors, 5: 6.



MORPHOLOGICAL FORMS

TROPHOZOITE CYST
<+ Feeding and Dividing < Response to Adversity
< Asexual <+ Dormant, Resistant
< Cyst Forming <+ Double-Walled with Pores

1Siddiqui, R. and Khan, N.A. 2012. Biology and pathogenesis of Acanthamoeba. Parasit Vectors, 5: 6.



ACANTHAMOEBA CYST

Figure 2. Acanthamoeba cysts in interference contrast microscopy. (A) morphological group |,
(B) morphological group Il and (C) morphological group llI

OUTER WALL - proteins and polysaccharides.
INNER WALLS - cellulose.

RESISTANT - extremes of temperature, pH, desiccation, irradiation and
ANTIMICROBIAL AGENTS.

Only 1 class of medication — BIGUANIDES have cysticidal activity. H.N" "N “NH;



ACANTHAMOEBA GENOTYPING

Acanthamoeba genotypes Human disease association

T1 Encephalitis )

AT2a Keratitis, Encephalitis

AT2b - ccap1501/3c-alike sequences  MNA

T2 Keratitie

T4 Keratitis, Encephalitis

TS Keratitis, Encephalitis

TG Keratitis

7 NA Each genotype
T8 NA - exhibits 5% or more
T MA sequence

TI10 Keratitis, Encephalitis divergence_
™m Keratitis

T2 Encephalitis

T3 hA

T14 A

T15 Keratitis

TG A

T17 A ]

*this genotype has been most assodated with both diseases

Mhasis of T2 division inte T2 and T2b has been propased by Maghseod
ar al, (2005)

NA - no disease assodation has been found yat

Table 1. Known Acanthamoeba genotypes and their associations with human
diseases, e.g., keratitis and granulomatous encephalitis.
1Siddiqui, R. and Khan, N.A. 2012. Biology and pathogenesis of Acanthamoeba. Parasit Vectors, 5: 6.



DISCOVERY OF ACANTHAMOEBA

Increasing attention due to its diverse roles in the
200 ecosystem and in particular, its role in causing
180 serious human infections. ¥
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Figure 3. Increasing scientific interest in the field of Acanthamoeba as determined by
published articles over the last five decades.

1Siddiqui, R. and Khan, N.A. 2012. Biology and pathogenesis of Acanthamoeba. Parasit Vectors, 5: 6.



DISCOVERY OF ACANTHAMOEBA

> A. polyphaga and A. castellanii — sight-threatening infection of the
cornea (ACANTHAMOEBA KERATITIS).

> A. culbertsoni - life-threatening meningoencephalitis (GRANULOMATOUS
AMOEBIC ENCEPHALITIS).

> Immunocompromised individuals — CUTANEOUS and SINUS diseases.

g
W

3Visvesvara, G.S. and Stehr-Green, J.K. 1990. Epidemiology of free-living amoeba infections.
J Protozool, 37: 25S-33S.



ACANTHAMOEBA CASES IN SOUTHEAST ASIA

Disease Country

Case/History

Acanthamoeba keratitis Malaysia, Indonesia, Thailand

Contact lens use

(AK) and Singapore
Granulomatous Amoebic Thailand 8 X 3+
Encephalitis (GAE)
Malaysia 1X
Indonesia 1X
Balamuthia Amoebic Thailand 1 X
Encephalitis (BAE) . o
23 year old healthy male after falling into a swamp
during a motorbike accident in 2004.
Primary Amoebic Thailand 10X, 2V
Meningoencephalitis (PAM)
Vietnam 2+




ACANTHAMOEBA CASES IN SOUTHEAST ASIA

Newrology Asia 2018; 23(2) : 179 - 184

Acanthamoeba encephalitis in an immunocompetent
child and review of the imaging features of
intracranial acanthamoebic infections in
iImmunocompetent patients

I ohammad HANAFTAH Azura Mohamed Mukhari SHAHIZON . MMohd Farhan
HAMDAN, *San Wei1 WONG, *Yoganathan KEANAHESWARI

‘Department of Radiology, Faculty of Medicine and Institute of Pathology, Medical & Forensic
Laboratory, Universiti Teknologi MARA, Selangor; Department of ‘Radiology and *Pediatrics, Universiti
Kebangsaan Malaysia Medical Centre, Kuala Lumpur, Malaysia




ACANTHAMOEBA CASES IN SOUTHEAST ASIA

Amoebic meningoencephalitis in Samarinda East Kalimantan- -

LED Singj:ml'lt, VMLTo ruﬂnl’a, Y O Hutaha E]li, C Gunawan®

lDEpartemeut of Parasitology, Faculty of Medicine, Mulawarman University, Samarinda.
Indonesia

: Department of Clinical Pathology, Faculty of Medicine, Mulawarman University, Samarinda,
Indonesia

" Department of Dermato venereology, Faculty of Medicine, Mulawarman University,
Samarinda. Indonesia

4'DeparrmEﬂt of Newrclogy, Faculty of Medicine, Mulawarman Umiversity, Samarinda,
Indonesia

SDEpalTﬂlEﬂ of Internal Medicine Faculty of Medicine, Mulawarman University. Samarinda,

Indonesia




ACANTHAMOEBA LIFE CYCLE

A = infective Stage A = diagnostic Stage
_ @ Amoebae can enter through the eye,
' \ resulting in severe keratitis of the eye.

Amoebae

(cysts and —
trophozoites :
carl'? enter ) @ When amoebae enter through g
humans in nasal passages and infect the P \
: lower respiratory tract, it can
various ways. : ' :
4 result in granulomatous amoehic =
encephalitis (GAE) and/or \
A disseminated disease in \
_ _ individuals with compromised
@ Trophozoite immune systems.

@ Amoebae_entenng through ulcerated or Cysts and trophozoites
broken skin can cause granulomatous in tissue

- amebic encephalitis (GAE), disseminated
@ Mitosis disease, or skin lesions in individuals with A
compromised immune systems.

Figure 4. Acanthamoeba life cycle; cysts and trophozoites are both capable of
entering the body through various routes.



ACANTHAMOEBA KERATITIS

First case reported in 1975
— patient who sustained
eye trauma outdoors.

Uncommon eye infection g
— number of infected ‘
persons increased in
developing countries.

Increase of AK casesis
associated with the use of
CONTACT LENSES.

Contact lens wearers —
HIGH RISK GROUP.

4TU, E.Y. and Joslin, C.E. 2010. Recent outbreaks of atypical contact lens-related keratitis: what we have learned? 5Lorenzo-Morales, J., Khan, N.A. and Walochnik, J. 2015. An update on Acanthamoeba keratitis: diagnosis,

Am J Ophthalmol, 150: 602-608. pathogenesis and treatment. Parasite, 22: 10.



FIRST CASE OF ACANTHAMOEBA KERATITIS

IN MALAYSIA

TransacTIONS OF THE RovaL SocieTy oF TropricaL MEDICINE AND HYGIENE (1995) ¢

Short Report

First case of Acanthamoeba keratitis
in Malaysia

A. G. Mohamed Kamel! and A. Norazah? 1Depari-
ment of Biomedical Science, Faculty of Allied Health
Sciences, Universiti Kebangsaan Malaysia, 50300 Falan
Raja Muda Abdul Aziz, Kuala Lumpur, Malaysia; 2Divi-
sion of Bacteriology, Institute for Medical Research, 50588
Falan Pahang, Kuala Lumpur, Malaysia

Keywords: Acanthamoeba, keratitis, Malaysia

involved




PREVALENCE OF ACANTHAMOEBA

IN MALAYSIA

GG International Medical Journal Vol. 20, No. 1, pp. 66 - 68, February 2013
Isolation of Acanthamoeba spp. from Contact Lens
Paraphernalia

Mohamed Kamel Abd. Ghani", Saleha Abdul Majid", Noradillah Samseh Ahdullah?,
Anisah Nordin®, Yusof Suboh?, Noraina Abd Rahim®, Haliza Abdul Mutalib",

Norazah Ahmad?®




RISK FACTORS OF ACANTHAMOEBA

Induced hypoxic and
hypercapnic state promoting
~ epithelial cell desquamation and
allowing microbial invasion.

¢

Contact Iens_, wear fOF O Biofilm formation of
extended period of time contact lens 0

INEFFECTIVE LENS
DISINFECTION SYSTEM

Lack of personal hygiene

SLorenzo-Morales, J., Khan, N.A. and Walochnik, J. 2015. An update on Acanthamoeba keratitis: diagnosis,
pathogenesis and treatment. Parasite, 22: 10.



American Society of Cataract

and Refractive Surgery

“The competition for more COMFORTABLE and CONSUMER
FRIENDLY contact lens solutions have been identified as playing a
key role in the increase in atypical causes of AK”.
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ACANTHAMOEBA SIGNS AND SYMPTOMS

Symptoms
and Signs of
Acanthamoeba
Keratitis

Woatering of Eyes Photophobia

SLorenzo-Morales, J., Khan, N.A. and Walochnik, J. 2015. An update on Acanthamoeba keratitis: diagnosis,
pathogenesis and treatment. Parasite, 22: 10.



ACANTHAMOEBA SIGNS AND SYMPTOMS

Normal eye Acanthamoeba-infected eye

Figure 5. (A) Normal eye and (B) Infected eye exhibiting recurrent Acanthamoeba
infection following corneal transplant with severe corneal damage and loss of vision.

Stromal findings which
occur later include
single or multiple
stromal infiltrates or
satellite lesions usually
suggest AK.



PATHOGENESIS OF ACANTHAMOEBA KERATITIS

( Adhesins
Phagocytosis
Ecto-ATPases

Neuroaminidases

Factors contributing Superoxide dismutases
directly to Acanthamoeba < Plasminogen activation
pathogenicy Elastases

Proteases

Phospholipases

Glucosidases

Acanthaporin

Cellular differentiation
Morphological features
Factors contributing Ubiquity Osmotolerance
indirectly to Acanthamoeba —— —E

pathogenicity

Physiclogical tolerance Temp tolerance
Biofilms Growth at different pH
Chemotaxis

Drug resistance

Host factors

T

Figure 7. Factors contributing to the pathogenicity of Acanthamoeba.
1Siddiqui, R. and Khan, N.A. 2012. Biology and pathogenesis of Acanthamoeba. Parasit Vectors, 5: 6.



DIAGNOSTIC TECHNIQUES

sample
culture
micrascopy on NN platas (coated with bactsriz)/ PCR/ realtime PCR
in flasks (PBS + bacteria)
positive negative i )
marphologic culture hasta be incubated for | waek p::h:B ﬂ!EdW!
identification befare rated negative genotyping

therapy

Figure 8. Overview of the diagnostic procedure for Acanthamoeba keratitis.



Figure 9. Acanthamoeba trophozoites observed in culture in a case of severe AK infection.



CURRENT THERAPEUTIC APPROACHES

Group Drugs Doses
Topical/Oral

Biguanides Chlorhexidine 0.02%-0.2%
Polyhexamethylenebuiguinide 0.02%-0.06%
Diamidines Propamindine isethionate 0.1%
Hexamidine 0.1%
Azoles Voriconazole Oral 100 mg
per day
Aminoglycoside Neomycin 1.0%

Table 2. List of anti-Acanthamoeba drugs and doses.

SLorenzo-Morales, J., Khan, N.A. and Walochnik, J. 2015. An update on Acanthamoeba keratitis: diagnosis,
pathogenesis and treatment. Parasite, 22: 10.



Acanthameeba spp.

Life cycle

Two forms: trophozeite and cyst

Merphological Feanures

In vitro cultrvation

The most important diseases

Incubation period

High 1izk people

Cliieal Charactenistics

Clmical coursa

Laboratory diagnostic methods

Wemroimagmg (CT and'or MET)

Trophozeite: Vesicular nucleus; spine-liks pseudopodia projecting from surface; evst:
wall with two layers

Axeme, bactenzed, and defined media; tissue culturs cells; mowth at 37 °C (CHS
izolates) or 30 C (keratitis 1solates)

Cranulomatous: Amoebic
Encephalitiz (GAE)

Wesaks to months (GAE)

Typically
Immmme-compromizad
Indrnduals such as AlDs patients (GAE)
Headache, fever, nausea, vonuting,
behavioral changes, stiff neck, lethargy,
lozs of conseiousness, seimwes, coma, and
death (GAE)

Sub-zcute course;
acute stage fatal in weeks (GAE)

Amoeba seen in CSF; Molecular methed
(GAE)

Prezence of space occupiing of nng
enhancing lasion (GAE)

Amoebic keratitis (AK)
Days (AK)
Mamly contact-lans wearers; Low

secretory [gA may contribute (AK)

Pamnful, sight- redness, photophobia,
edema (AK)

Penetiztion of amoebae into comea;
stromal nng due to PN milirate (AK)

Mot relavant (AK)

Corneal scrapings or biopsy;

confocal mucroscopy; PCE (AK)

Pravention

Monitoring of environmental scurces
such as waters, ventilators, aw
conditionmg umts (GAE)

Use of anfi-acanthamesba lens solutions;
avoding swimmmg or bathmsz with
contact

lenzes [AK])

Chemical therapy

Prognosis

Combination of dmgzs such as
ketoconazole, fluconazole, 1raconazole,
azithromyein, sulfadiazme, amphotericm

B, nfampin, voriconazele, and multefosine

(FAE)

Poor; diagnosis is often Post-mortem, only
a fow patients have swvived (GAE)

Combmation chemotherapentic agants
such as polyvhexamethylens bignamide,

chlotheadine (AK)

Good with early diagnesis and proper
traatment (AK)

Table 3. Characteristics of Acanthamoeba as an agents of amoebic encephalitis and

amoebic keratitis.




CURRENT ISSUES

[@ “Recent studies have reported a significant increase in the

number of AK patients in the S & @ O a

“At present, there are >120 MILLION people wearing contact
lenses, thus there is a growing need to be aware of the CO]
associated risks”.

[@ “This is particularly important in view of the INEFFECTIVENESS OF
CLEANING SOLUTIONS of some contact lens products”.

6Carvalho, F.R., Foronda, AS., Mannis, M.J., Hofling-Lima, A.L., Belfort, R.Jr. and de Freitas, D. 2009. Twenty years of
Acanthamoeba keratitis. Cornea, 28: 516-519.



CURRENT ISSUES

=

RESEARCH
. ~—— }n
National Outbreak of Acanthamoeba COMPLETE
Keratitis Associated with Use Moisture
- i s
of a Contact Lens Solution, -.‘:% :
United States )
[ Fealth &
Jennifer R. Verani, Suchita A. Lorick, Jonathan S. Yoder, Michael J. Beach, Christopher R. Braden,
Jacquelin M. Roberts, Craig S. Conover, Sue Chen, Kateesha A. McConnell, Douglas C. Chang,
Benjamin J. Park, Dan B. Jones, Govinda S. Visvesvara, and Sharon L. Roy,
for the Acanthamoeba Keratitis Investigation Team'




MULTIPURPOSE CONTACT LENS

DISINFECTING SOLUTION

MPDS - designed for =
CLEANING, DISINFECTING, =
RINSING and STORING using
a single formulation.

amema Multi-Purpose
fremare Disinfecting Solution

Most of these solutions

CO ntal n S P H M B Or p O Iyq u ad {’“ l Cleans « Conditions » Removes Protein £ .

Rinses » Disinfects » Stores

(poly-quaternium-1).

" ADVANCED TECHNOLOGY
For Silicone Hy iydroge! and Soft Contact Lenses

ST Two 10 FL OZ (300mL) Bottles STERILE SOLUTION

7Kyung Moon, E., Ryun Park, H., Shi Quan, F. and Hee Kong, H. 2016. Efficacy of Korean multipurpose contact lens
disinfecting solutions against Acanthamoeba castellanii. Korean J Parasitol, 54: 697-702.

__16* Hours

END OF DAY COMFORT

Susceptibility of
Acanthamoeba to MPDS
was variable - depend on

the STAGE, TYPE & DILUTION
of disinfecting solution and
LENGTH OF EXPOSURE TIME.

Ineffective against
Acanthamoeba cyst.
RESISTANCE to BIOCIDES
during encystation has
been observed.



MULTIPURPOSE CONTACT LENS

DISINFECTING SOLUTION

% In addition, most of disinfecting agents in MPDS are associated with
\J CYTOTOXIC EFFECTS and induced varying levels of IRREVERSIBLE TISSUE
SENSITIVITY REACTIONS.

% Several MPDS showed a progressive DOSE-DEPENDENT increase in :
; cytotoxicity for higher concentration. !
ARt .
% This suggest that the formulations of MPDS need to asses the :
\) AMOEBICIDAL EFFECTS and CYTOTOXICITY and BALANCE AMOEBICIDAL
!\ EFFECTIVENESS WITH LOW CYTOTOXICITY. ;



Contact lens Solution

Active ingredient(s)

Oither ingredients

Alcon Opti-Clean 11
Alcon Opti-Free Express

Alcon Opti-Free RepleniSH

AMO Complete MoisturePlus

AMO UltraCare”

Bausch & Lomb Boston Simplus

Bausch & Lomb ReNu MoisturelLoc
Bausch & Lomb ReNu MultiPlus
Ciba Vision Clear Care®

Ciba Vision AQuify

Kirkland Signature Multipurpose
Solution

PolyOuad (0.001%)
PolyQuad (0.0017%), Aldox (0.0005%)

Propylene glycol, PolyQuad (0.001%), Aldox
(0.0005%)

Polyhexamethylene biguanide (0.0001%),
Poloxamer 237

Hydrogen peroxide (3%)

Chlorhexidine gluconate (0.003%),
polyaminopropyl bignanide (0L00O05%)

Alexidine (0.00043%)
Dymed (polvaminopropyl biguanide; 0.00019%)
Hydrogen peroxide (3%)

Polyhexanide (0.0001%%)

Polyaminopropyl biguande (0.0001%)

Tween 21, MicroClens, edetate disodium ((.1%)

Sodium citrate, sodium chloride, boric acid,
sorbitol, AMP-95, Tetronic 1304, edetate
disodium (0.059%)

Sodium citrate, sodium chloride, sodium borate,
TearGlyde, Tetronic 1304, nonannoyl
ethylenediaminetriacetic acid

Hydroxypropyl methvlcellulose, propylene
glycol, phosphate, taurine, edetate disodium,
sodium chloride, potassium chloride, water

Sodium stannate, sodium nitrate; buffered with
phosphates and water

Poloxamine, hydroxyalkylphosphonate, boric
acid, sodium borate, sodium chloride,
hydroxypropylmethyl celluolose, Glucam

Boric acid, sodium chloride, sodium phosphate,
hydranate, poloxamine, MoistureLoc

Hydranate, boric acid, edetate disodium,
poloxamine, sodium borate, sodium chloride

Sodium chloride (0.79%), phosphonic acid,
phosphate-buffered system, Pluronic 17R4

Sorbitol, tromethamine, pluronic F127, sodium
phosphate, dihydrogen, dexpanthenol, edetate
disodium dehydrate

Poloxamer 237, edetate disodium, sodium
chloride, potassiom chloride, water

@ Hydrogen peroxide-containing solution.

Table 4. Contact lens solutions tested and their ingredients.




RPOSE
FECTING
bLUTION

LL DAY

$*STORES

AMOEBA

INCLUDING SILICONE HYDWS

po mL [STERILE]
Alcon

Figure 10. MPDS sold in Malaysia that claimed effective towards killing Acanthamoeba.



MPDS EFFECTIVENESS TESTING METHODS

Acanthamoeba
trophozoite

AXENICALLY

|

TROPHOZOITES
SUSPENSIONS WERE FRESHLY ' 5
PREPARED BEFORE THE

PYG + 100 pg/ml penicillin + 100 pg/ml streptomycin

EXPERIMENTS To detach
trophozoites
T adhering to the base
of the flasks
\\,‘_ 7 x‘/ :. “—
o FLASK = 30°C, 37 days PHASE 1A -
\ o SHAKE = PREPARATION OF
VIGOROUSL ) TROPHOZOITES
No. of trophozoites — PAS ; ,
108 cells/ml using a containing After incubation,
. PYG replace
hemocytometer by trypan trophozoites with PAS

blue exclusion method


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwj3q9vKsdLjAhXEtY8KHS8gCMgQjRx6BAgBEAU&url=https://online-shop.eppendorf.com/OC-en/Cell-Culture-and-Imaging-Consumables-110320/Stem-Cell-Cultureware-438131/CCCadvanced-FN1-motifs-Cell-Culture-Flasks-PF-247102.html&psig=AOvVaw1X4cOkbEjem9wXYMKy2oUo&ust=1564223704383106
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwj3q9vKsdLjAhXEtY8KHS8gCMgQjRx6BAgBEAU&url=https://online-shop.eppendorf.com/OC-en/Cell-Culture-and-Imaging-Consumables-110320/Stem-Cell-Cultureware-438131/CCCadvanced-FN1-motifs-Cell-Culture-Flasks-PF-247102.html&psig=AOvVaw1X4cOkbEjem9wXYMKy2oUo&ust=1564223704383106

MPDS EFFECTIVENESS TESTING METHODS

Acanthamoeba mature cysts were
obtained from cultured aged in
flasks for up to 7 days at 30°C.

CYSTS SUSPENSIONS WERE
STORED AT 4°C AND USED

WITHIN 2 DAYS
b & 4 PYG + 100 pg/ml penicillin + 100 pg/ml streptomycin
Viable cysts no. - \’/_/ They were already HOAmP Ho promy
106 cells/ml using a \ 4 detached from the

hemocytometer by \ A
trypan blue
exclusion method

flask surface

| 300C, 3 -7 dayS PHASE 1B -

<+— <+
— PREPARATION OF CYSTS

3000 rpm,  After incubation,
10 min cysts transferred to
sterile tube

Supernatants were discarded
and pellets were washed
twice by re-suspension in PAS
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MPDS EFFECTIVENESS TESTING METHODS

The list of examined contact lens care solutions.

Solution Active compound Minimum disinfection
time' (h)
ReNu MultiPlus 0.0001% polyaminopropyl 1
biguanide
Opti-Free, Propylene glycol 6
Solo Care Aqua 0.0001% polyhexanide 4
AoSept Plus™” 3% hydrogen peroxide 6

" According to the minimum disinfection time recommended by manufacturers.

** One-step system, with the platinum coated disc.

PHASE 2 - MPDS AND MMRDT



MPDS EFFECTIVENESS TESTING METHODS

PHASE 3 — ACTIVITY ASSAYS
(MOST PROBABLE
ENUMERATION TECHNIQUE)

Permitted to stand 15
min for disinfectant
neutralization

0 1 ml dednthimcd b
mophozaibes i Incubated in 25°C 5 aliquots each of 1, 0.1 and 0.01 ml
(10" celliml) at predefined i ml prepared in DE were inoculated onto

\ e avals NNA covered with heat killed E. coli

lobervals ()
X5 “C(KT) o] | 0
ncubated 25°C, plates were
— 13 e examined for the presence of viable
3 trophozoites and cysts after 3 - 7 days
ﬁ incubation
2.9 ml MFDS P ml DE

To give initial concentrations of

104 trophozoites or cysts/ml
These plates were checked to

ensure no amoebic growth

Each MPDS was tested in triplicates

against trophozoites and cysts

The average log reductions were calculated using the MPN trophozoites and
cysts per ml of MPDS at the designated time points.

Log (viable cell at 0 h) - log (viable count at each interval time)



MPDS EFFECTIVENESS TESTING METHODS

PHASE 4 —
CYTOPATHIC EFFECTS ON
HUMAN CORNEAL EPITHELIAL
CELLS

Percent CPE was calculated
according to the following formula

% CPE = 100 - [(OD of experimental well -
OD of HCE alone)/OD of control cells] x 100

*CPE assay was

performed in triplicate
Cytopathic effects were assessed visually
after Giemsa staining and measurement of
optical density at 590 nm, with 0.1 ml| of
cells solubilized in 5% SDS.

Human corneal
epithelial cells

Endothelial cell growth media Kkits,
in 5% CO, incubator

Monolayered HCE cells were placed in 96-well plates and
incubated with selected MPDS or control media in 5% CO,



MPDS EFFECTIVENESS TESTING RESULTS

Average® log,q counts of A castellanii ATCC 50373 trophozoites and cysts at the start of experiment (0 h) and after each predefined intervals (1.5, 3, 4.5 and 6 h), and average log
reductions for trophozoites and cysts after each predefined intervals (1.5, 3, 4.5 and 6 h).

Time (h) Stage Control (PAS) OPTI-FREE™ PurelMoist®
Ave. (507 logig counts Log reductions Avg, (5D) loge counts Log reductions
0 Troph® 3.43 (0.08) 3.55(0.14) CLs that achieved a
Cyst 404 (0.12) 4120012} 3_|Og reduction of
1.5 Troph 3.76 (0.31) 033 <1 [0} -3.55 amoeba during the
Cyst 416 (0.14) _0.12 3,38 (0.13) 074 MMRDT was
| 3 Troph 3.61 (0.09) —0.18 0o 3.55 (TK 9 | .
Cyst 406 (0.14) —0.02 341 0.25) 071 ef?eocrlis\'geéeis?m?jc"’tlgn ¢
| 45 Troph 3.88 (0.11) —045 0 (D) 3.55 (TK) |
Cyst 396 (01 008 3.110.19] 101
| & Troph 4.04 (0.12) —051 0 (0) 3.55 (TK) |
Cyst 3.88 (0.11) 0.16 3.37 (0.13) 075

* The average based on the average of three different MPDS lots.
" Trophozoites.

“ Total kill.

4 Standard deviation.



MPDS EFFECTIVENESS TESTING RESULTS

(A} == ontrol (PAS) == PTI.FREE® PureMoist®

5.00 -
450 4
1.00 4
3.50 4
3.00 4
250 4
2.00 4
1.50 4
1.00 4
050 4 2
il : _ . _ : Troph Cyst

0 1.5 3 4.5 [ 0 . .

Time (hour)
1.5 = =

(B} ==={Control (PAS}) =—==O0PTI-FREE® PureMoist® 3

5.00 4 45 - -
4350 4 G _ N

1.00 £2 -
3.50 r\l—f\;_—zi
3.00 4 * Trophozoites.

2.50 4
f'gg Table 5. Viability of Acanthamoeba strains after each time intervals.
1.00 -
0.50 4
0.00 + — — — -

0 15 3 45 6

Time (hour)

Figure 11. Average trophozoiticidal (A) and cysticidal (B) effects of OPTI-FREE® PureMoist®
over 6 h against A. castellanii.

OPTI-FREE® PureMoist®
achieved total kill
against A. castellanii
trophozoites by 3 h, 4.5 h
and 6 h, respectively.

Exposure time (h) A castellanii ATCC 50373

Logjo trophozoitesiml

Cysts of A. castellanii
were still viable after
MMRDT (6 h).

Loga cysts/ml




MPDS EFFECTIVENESS TESTING RESULTS

LESS AMOEBICIDALS EFFECTIVE — not
cytotoxic at any of the
concentrations tested.

SOLUTIONS M & N SHOWED A
TIME-DEPENDENT CYTOTOXICITY TOWARDS
HCE CELLS. IT SHOWED THAT MPDS ALSO
HAVE VARIOUS RANGES OF CYTOPATHIC
EFFECTS AGAINST HUMAN CELLS.

>

No. of viable HCE (%)

(vu)

No. of viable HCE (%)

O

No. of viable HCE (%)

|

0 10 20 30 40 50 60 70 80 90 100
Solution A (%)

0 10 20 30 40 |50 |60 70 80 90 100

Solution M (%)

0 10 20 30 40 |50 J60 70 80 90 100
Solution N (%)

= 30 min
m1hr
m 2hr
o 4hr

= 30 min
m1hr
m2hr
o4hr

= 30 min
u1hr
m 2hr
o 4hr

MODERATE AMOEBICIDALS EFFECTIVE -
43% cytopathic effects at
50% concentration at 1 h exposure.

BEST AMOEBICIDALS EFFECTIVE -
32% cytopathic effects at
50% concentration at 1 h exposure.



PROBLEM OF ACANTHAMOEBA-TESTING

FOR MPDS

“The ideal MPDS should maintain a HIGH LEVEL OF DISINFECTION EFFICACY, PROVIDE SUPERIOR
CLEANING and EXTENDED MOISTURE, and be STABLE FOR LONG-TERM STORAGE avoiding toxicity to
the eye”.

Food & Drug Administration (FDA) — minimum 1-log

reduction of the initial inoculum was suggested as an
appropriate measure of effective amoebicidal activity.

- |

- |

JUST A SINGLE SURVIVING CYST CAN GIVE RISE TO A NEW ‘AMOEBA POPULATION’

8Atkins, N. 2006. Developments in lens care solutions. Optician, 231: 32-38. 9Hiti, K., Walochnik, J., Haller-Schober, E.M., Faschinger, C. and Aspock, H. 2006. Efficacy of contact lens storage
solutions against different Acanthamoeba strains. Cornea, 24: 423-427.
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“The reported and worrying lack of effective cleaning solutions have urged

researchers in this field to search for NOVEL COMPOUNDS as a high priority to be

iIncluded as part of a new class of MPDS that are susceptible of both

Acanthamoeba cysts and trophozoites”.

“Thus, there is a raising trend to shift resources from chemical drugs to nat

compounds, mainly isolated from MEDICINAL PLANTS and HERBS”.

-



Effecrive ] Percentapes Effective

. Effect mme . .
Conceniracon . of viakle Comcentration
(trophozodne)

Effective ime  Percentages of

[[5314] viahle cysis

{trophezsire] irophezodres {cyst)

Thymns
sipylens subsp.
Simylens var.

Similens
Saturefa 5 . -
i Mlprheme 32 mg 24 0 32 12 LS
cumeifali Mlethamnl izl 1] 32 meml h 5340
Melissa 5 - S 5 . -
Mlprheme 32 mg 2 3507 Ilmg 12 T
afficinati Mlethamnl izl 0 e mil h o

Trigoneiln
b orafonmic 10 mg, i mig 0
Joen Chlorofonmi 10 mzml i 10 mig/mil 0
Fragcim
— —

Origanium Methapol 32 meml ( ik ) 0 32 meiml ( 24 'n) 0
nnRocuam

T n—g n—g
Bebionthemunt oy 1 acetate NAS NiA® WA 00 me/ml Th 25
Iippi
Arachis . S _— - 100 mag'ml. At "
lypegare L Ethanal HiA NA MA (MIC**) 24h {
Curenmia L - . . o .
longa L Etnanol N/A NiA* NAS 1 giml (MIC) 43h 0
Pmcratian Ethanal HiA NA* N/A* 200 mz/ml T2h 0
marrimum L I
frle oculis- - eons 32 meml M4b 0 32 mgml. 72k 747

christi (I)
A= "o Applicabla
*=0IC= Mvlininnon Inhibitory Conceniration.

Table 6. Several medicinal plants with reported activity against Acanthamoeba cysts and trophozoites.



MEDICINAL PLANTS AS A SOURCE OF NOVEL

THERAPEUTIC COMPOUNDS

In-vitro effect of methanolic extracts of Thymus sipyleus
@ subsp. Sipyleus var. sipyleus was tested against
Acanthamobea trophozoites (1.0 — 32 mg/mL).

The effective activity was observed at 32 mg/mL. This
medicinal plant presented no toxicity to human
keratocytes even at the highest concentration tested
(32 mg/mL).

could help to find the active compounds within this

@ A bio-guided fractionation analysis of Thymus sipyleus
plant against Acanthamoeba in the near future.

Figure 12. Thymus sipyleus subsp.
Sipyleus var. sipyleus

opolat, Z.A., Tepe, B. and Vural, A. 2007. In-vitro effectiveness of Thymus sipyleus subsp. sipyleus var. sipyleus on
Acanthamoeba castellanii and its cytotoxic potential on corneal cells. Parasitol Res, 101: 1551-1555.



MEDICINAL PLANTS AS A SOURCE OF NOVEL

THERAPEUTIC COMPOUNDS

The aqueous extract of Trigonella foenum graecum is
@ active against both the trophozoite and cyst stages of
Acanthamoeba.

The concentration of 10 mg/mL was able to eliminate
trophozoites and cysts when incubated at a
concentration of 750 mg/mL after 48 h (trophozoite)
and 72 h (cysts).

Trigonella foenum graecum did not shown toxicity
when tested on cell culture at the highest evaluated
concentrations.

Figure 13. Trigonella foenum graecum

11Dodangeh, S., Niyyati, M. and Kamalinejad, M. 2011. Anti-Acanthamoeba activities of chloroformic fractions of
Trigonella foenum graecum (seed) and their cytotoxicity on mice macrophages cell. Novel Biomed, 82: 237-246.



MEDICINAL PLANTS AS A SOURCE OF NOVEL

THERAPEUTIC COMPOUNDS

In-vitro evaluation of the amoebicidal activity of
@ methanolic extracts of Origanum syriacum against
Acanthamoeba castellanii have shown that
concentrations of 32 mg/mL was able to eliminate
trophozoites after 3 h.

Incubation of cysts with extracts at the same
@ concentration (32 mg/mL) revealed a cysticidal
activity after 24 h.

Figure 14. Origanum syriacum

12Degerli, S., Tepe, B., Celiksoz, A., Berk, S. and Malatyali, E. 2012. In-vitro amoebicidal activity of Origanum
syriacum and Origanum laevigatum on Acanthamoeba castellanii cysts and trophozoites. Exp Parasitol, 131: 20-24.



MY RESEARCH FOCUS

IN-VITRO AMOEBICIDAL ACTIVITY OF CURCUMA LONGA LINN.
AGAINST ACANTHAMOEBA GENOTYPE T4 AND THEIR CYTOTOXIC
POTENTIALS ON HUMAN CORNEAL EPITHELIAL CELLS FOR THE/
IMPROVEMENT OF CONTACT LENS DISINFECTING SOLUTIONS



THE SELECTION OF THIS PLANT WAS MADE ON THE BASIS

Anti-
protozoal

Anti-
inflammatory

Anti-
bacterial

OF INFORMATION GATHERED ABOUT IT USE IN THE
LOCAL TRADITIONAL MEDICINE

A comprehensive review on Curcuma
longa Linn.: Phytochemical,
pharmacological, and molecular study

Kamran Ashraf'#, Sadia Sultan'?

‘Department Pharmacology and Chemisfiry, Faculty of Pharmacy, Universiti Teknologi MARA, Puncak Alam
Campus, Bandar Puncak Alam, Selangor Darul Ehsan, Malaysia, “Atta-ur-Rahman Institute for Natural
Products Discovery (AuRlns), Universiti Teknologi MARA, Puncak Alam Campus, Bandar Puncak Alam,
Selangor Darul Ehsan, Malaysia

Abstract

Cureuma longa Linn. is well-kmown and valued medicinal plant. It has a long history of traditional vses ranging
from folk medicine to several culinary preparations. The phytochemical, pharmacological, and melecular studies
of C longa are veviewed. The rhizome is rich in essential cils, and various numbers of chemical constituents with
bicmedical significance have been isolated from it. The management of indigenous knowledge by appropriate
documentation is recommended. This review was compiled to provide recent consolidated information covering
different aspects of the plant, phytochemical, pharmacelogical, and molecular study to provide a basis on which
to plan futore studies and to promete sustainable vse of C. longa.

50




EXPERIMENTAL DESIGN

,, llllﬂl “o

V.

(= v “"““HHM
S =y g

Preparation of the methanol extract of ANOVA
C. longa Linn. rhizomes Effects of the extract Tukey’s test for post hoc
against trophozoites pairwise comparisons
Incubate 25°C at and cysts
1,3,6,8and 24 h (viable/non-viable) t
00000000000
t l 100000000000
00000000000
_ Determination of the amoebicidal : ca® 884 g::::::::
Prep?ratlr?n O_f[ Acan(;hamtoeba activity of plant extract : 00000000000
rophozoites and cysts — - 000000000000
(1, 2, 4, 8,16 and 32 mg/mL) F« . coseeee oo
Human corneal Evaluation of the
epithelial cell culture toxicity using

cytotoxicity detection
kit



EXPECTED OUTCOMES

Diwse (mg/ml) Effect on Expenmental perods Curcuma longa Linn. {mmg/ml) U Cell viahility
Ih 3h 6 h Bh 24 h 120
2.0 Trophoasoites )
. 6.0
Cysts
6.0 Trophozoites
. 8.0
Cysts
80 Trophozoites
. 4.0
Cwsts
4.0 Trophozoites
. 20
Cysts
20 Trophozoites
. 1.0
Cysts
(K} Trophozoites
\ Control
Cysts
Control Trophozoiies

Cysts Table 8. Cytotoxic effect of C. longa Linn. on corneal cells using MTT.

Data were expressed as mean = 50

Table 7. Effect of C. longa Linn. methanol extract on the proliferation of Acanthamoeba
genotype T4 trophozoites and cysts.



Figure 15. Acanthamoeba genotype T4 cysts treated with 32.0 mg/mL of C. longa Linn. extract at the 24 (optical
microscope maghnification x400). Dead cysts that are dark blue stained with trypan blue shown on the tip of the arrow.




MANY MEDICINAL PLANTS/HERBS HAVE
BEEN REPORTED TO PRESENT HIGH
ANTI-ACANTHAMOEBA ACTIVITIES IN THE
RECENT YEARS. THEREFORE, PLANTS
EXTRACT SHOULD BE CONSIDERED AS A
HIGHLY IMPORTANT AND POWERFUL
SOURCE FOR THE SEARCH OF NOVEL
ANTI-ACANTHAMOEBA COMPOUNDS IN
THE NEAR FUTURE...




SOMETHING TO PONDER...

“The number of contact lens wearers is estimated at 125 million in 2010. The
contact lens market is estmated at $6.1 billion in 2012, and it is estimated that the
global market reached $11.7 billion by 2017”.

“For a multibillion-dollar industry, it is puzzling that pharmaceutical companies are
not investing in this research, especially a novel molecules/inhibitors/drugs and
their clinical applications can be patented, which offer tremendous commercial

value”.






“If we knew what it
was we were doing,
it would not be

called research,
would 1t?”

Albert Einstein
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