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Free Living Amoebae

* Emerging Parasitic Protozoa.

* Life Cycle.
* Trophozoite.

e Cyst.

* Species/Genera:
* Naegleria fowleri
* Balamuthia mandrillaris
* Sappinia diploidea/pedata
* Acanthamoeba spp.
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Pathology

* Encephalitis
* Fatal in more than 90% of cases

* Keratitis
* Acanthamoeba spp.

* |ssues:
* Diagnosis

* Therapy




FLA life cycle

Naegleria fowleri
(5 ] _
Amebae penetrate 0
the nasal mucosa y Amebae migrate to the brain via

the olfactory nerves causing
primary amebic meni
(PAM) in healthy individuals

Trophozoites in CSF an
brain tissue A
Flagellated forms
occasionally in CSF

Cystand
trophozoites can_|
enter humans in

various woys

: (1) Eye: Acanthamoeba keratitis.

1 (2) Nasal passages to the lower respiratory tract:
i GAE or disseminated disease.

1 (3) Ulcerated or broken skin: GAE, disseminated
: disease or skin lessions.

Trophozoite

Through nasal r
passages to the lower | %
respiratory tract™ 3 !

Amoebae (cyst and
trophozoites) can _/
enter humans in
various ways
1545

i
Through ulcerated or
broken skin

TRENDS in Parasitology
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Balamuthia mandrillaris, N. G., N. Sp., Agent of Amebic
Meningoencephalitis in Humans and Other Animals

GOVINDA S. VISVESVARA,*' FREDERICK L. SCHUSTER,** and A. JULIO MARTINEZ***

*Parasitic Diseases Branch, M.S.-F/13, Centers for Disease Control and Prevention,
4770 Buford Highway NE, Atlanta, Georgia 30341-3724,
**Department of Biology, Brooklyn College, New York, New York 11210, and
***Department of Pathology, Presbyterian Hospital and University of Pittsburgh School of Medicine,
Pittsburgh, Pennsylvania 15231
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Balamuth
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* Most affected countries so far 2 USA, Peru, Mexico

* More than 200 reported cases worldwide
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B. Mandrillaris Therapy

* Combinations of miltefosine, pentamidine, azitromicine,

fluconazole, fluorocitosine, albendazole and anfotericin B

* 10 survivors reported so far




Balamuthia mandrillaris- Reported cases

» First reported isolation — brain tissue of a female mandrill in
San Diego Wild Animal Park in 1986

»Since then more than 200 human cases have been reported

»|solated from soil and dust from USA, Peru, Mexico, Iran,
Costa Rica and Guinea-Bissau

» Environmental isolation reports are very low, why???
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BAE in skin (knhan, 2006)




Clinical presentation in Peru




Bravo F G, Cabrera J, Gotuzzo E. Cutaneous manifestations of infection by free living amebas,
with special emphasis on Balamuthia mandirillaris. En: Tyring SK, Lupi O, Henage UR, eds.
Tropical Dermatology. Philadelphia: Churchill Livingstone; 2006: 49-56

Figure 6.4 Lesion on the chest, excised after a partial response to medical
therapy.




Environment of
BM in Piura - Peru
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Sampling Site- Jamaica
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Results

* Isolated from a single soil sample from a mineral
spring in the parish of St. Thomas

* Was not 1solated from mineral spring water

* PCR product of the 1solate showed sequence
homology of 98% compared to other B.
mandrillaris sequences 1n Genbank




Balamuthia mandrillaris- Jamaica

" Mud bath- a common practice at the site



Balamuthia mandrillaris- Jamaica

= Aresident being given a warm water bath and a
tourist sun bathing at the site






Balamuthia mandrillaris- Jamaica

* Trophozoites of
B. mandrillaris 1solated
on NNA plates seeded
with heat killed E. coli

Balamuthia mandrillaris




Balamuthia mandrillaris

* Although the amoeba was not isolated from the mineral
spring water it was isolated from the soil (mud)

* Practices are potential high risk for infection

* the mud bath business conducted at the site of the
mineral spring which includes the application of mud to
the skin for a few minutes before being washed off with
spring water

= provide direct entry portals for the amoebae through
skin lesions




Conclusions

Epidemiol. Infect., Page 1 of 4. © Cambridge University Press 2014
doi:10.1017/S09502688 14002842

SHORT REPORT
Balamuthia mandrillaris therapeutic mud bath in Jamaica
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2 Department of Microbiology, University of the West Indies, Kingston, Jamaica
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Dear Balamuthia,

~ please don't eat my brain
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Naegleria fowleri

* Naegleria is widely distributed in warm water bodies = lakes, pools
* Only 1 pathogenic species=> N. fowleri
e Causative agent of PAM (Primary Amoebic Meningoencephalitis)

e Rare but lethal brain infection:

* From 1998 a 2007, 33 reported cases in USA (31 recreational

water bodies and 2 in hot springs)
e Until 2007, 300 reported cases worldwide, 7 survivors

* From 2007-2015 = Higher incidence????
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Naegleria fowleri

Itevienan
OOV RN AR

BRAIN LYS19 AS A RESULT
OF AMOEBAE PERMEATING
(RIBIFORAA PLATE ... (BRAIN
POESN'T REALLY POUR OUT
OF THE EAR, , THAT'S
ARTISTIC LicENSE.)
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Number of Case-reports of Primary Amebic
Meningoencephalitis Caused by Naeg/eria fowleri(N=132)
by State of Exposure*— United States, 1962-2013

St ol
[ (Abbreviation)
Arizons (AZ)

MN Arkansas (AR)
California (CA)

Canen

?

6

4

Florida (FL) 34
NV Georgia (GA) s
1

1

4

2

1

1

1

1

4

é

- 4

Indiana
KS MO Kansas (KS)
NC Louisiana (LA)
NM Minnesota (MN)
MS Mississippl (MS)
LA Missouri (MO)
Nevada (NV)
a New Maexico (NM)

D Number of case-reports e
M 104 (2 states) == .

O 5-9 (7 states) South Carolina (SC)
2-4 (2 states)
ﬁ 1 (6 states) Texas (TX) 32

0 (33 states) Virginia (VA) B

+ State of exposure unknown for 4 cases.
* Does not include one case from USVI. i

-
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Deadly meningitis, double hearthreak

Pair of unrelated Valley 5-year-olds die
By Judd Slivka, Monica Mendoza and Maggie Galehouse

The Arizona Republic
QOct. 17.2002

Arizona kids both were reported to play under the water while
having a bath at home.

Water systems in the area were positive for NF

The isolated strains from autopsies were 100% identifical to the one
isolated from the water systems.




Summer 2011-
Winter 2012

TITUSVILLE, FLORIDA

-
-‘;: - = B S o B |

PJ
NASH-RYDER

MOTHER OF TEEN
KILLED BY RIVER AMOEBA

Microscopic amoeba blamed Cm -
| Fitch reaffirms top U.S. credit rating NAS -35.91)

F tf_ul h E TEEN DIES AFTER SWIMMING IN FLA. RIVER
|

.




How the problem was solved?
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]anuary 20129 Neti pot

MICHELLE CASTILLOCBS NEWSA

water in netl pots
. Imp beﬁmd two brain-eatin > CDC
and - @amoeba deaths in 2011,
- rata  INVEstigation finds ssible

Expc fect Dis.
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La. health officials investiaatina how brain-
eating amoeba qot into water supply outside
New Orleans, killing little boy

Mor d-yenr akd Bey €ler hom corlamiraied ma et Losidans su haier ivver igetng. lashing
waler tugply witk chicrira Water 3 1afe, Tre) sy, bt dor'l gol 1 ug youe mase.

EYCCICRE » 0T NG ) NEW »ORK DL Y NTRL

WOACHEY BTN Y JIT2 10 6w

STORY HOHUCHTS {CNN) -- Ey nearly all acccunts, 12-year-cld Kali karc.g should not

Oty lwe pal emiz hac been be alive.

Bncwr ic sutw we inthe izsi Paf-

cennry. Curing 3 swir al a water gark in .uly, she coniracled parasitic
Tvebeen mirercxir 3 o9 rening s, arare infection caused by tran-eatng amcebas that
fme ste zays has a survival rate less than 1%.

Amoeta causes Erer rfecior,

ry aways fala, ang! 3
L AWayE T3, 3CmAnd’e Only twe patients had teen known fo survive in the last hati-century.

:::;?f::::':::,:,mh But Kali is a fighter and, agains! all odds, she race it. Wednesday.

waner after nearly seven weeks, she finaly left the hospital.

"If's awesome ic be homre,” Kali told CNN's Kate Bolduan on "New
Cay" Thursday mrerning.




2014

* USA - 3 cases in Louisianna and 1 child in Florida. July 2014.
 Pakistan = 94 deaths reported

- -

From Amber Strickland

' DEADLY AMOEBA KILLS THREE PEOPLE

SECOND CHlLD CONTRACTS PARAS'TE | ol Nine year old dies after going to fishing camp
OFFICIALS SAY HALLY YUST

9-YEAR-OLD DIES OF RARE INFE (TION
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* anti-Brain eating Amoebae champaign MINNESOTTA
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Pakistan

DISPATCHES

Primary Amebic
Meningoencephalitis
Caused by
Naegleria fowleri,
Karachi, Pakistan

Sadia Shakoor, Mohammad Asim Beg,
Syed Faisal Mahmood, Rebecca Bandea,
Rama Sriram, Fatima Noman, Farheen Ali,

Govinda S. Visvesvara, and Afia Zafar

We report 13 cases of Naegleria fowleri primary amebic
meningoencephalitis in persons in Karachi, Pakistan, who
had no history of aquatic activities. Infection likely occurred
through ablution with tap water. An increase in primary ame-
bic meningoencephalitis cases may be attributed to rising
temperatures, reduced levels of chlorine in potable water,
or deteriorating water distribution systems.
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AWARENESS MESSAGE

Naegleria Fowleri is a deadly disease which has NO cure but is 100% preventable.

Naegleria Fowleri, (Brain eating Amoeba) that lives naturally in most warm fresh waterways including lakes,
rivers, ponds, hot springs, soil and swimming pools that are poorly maintained.(Minimally or un-Chlorinated).
It infects people by entering the body through the nose during swimming or diving in warm fresh water places
and travels to the brain where it destroys the brain tissues.

Amoeba

Infection by lntranasal N

instillation oljeha

Flagellate

= e
SIGNS AND SYMPTOMS OF THE INFECTION INCLUDE: @
> Severe frontal headache > Stiff neck > Fever > Seizures
> Nausea > Altered mental status > Vomiting > Coma

SURE PREVENTION CAN BE ADOPTED BY FOLLOWING MEASURES: o

> Avoid water activities in pools / ponds / water etc or untreated

> Water when the water is warm or the temperature is near or over 800 F.

2> Keep your head above water or use a NOSE CLIP.

> While nasal rinses use distilled, sterile, or previously boiled and cooled water.
> Periodical cleaning of water tanks and keeping it well chlorinated.

BUT THERE IS SURE PREVENTION @

> One CANNOT get infected from drinking water contaminated with NAEGLERIA.
> One ONLY gets infected when contaminated water goes up into your nose.

> Naegleria is 99.9% L4 aving NO CURE

> Itis 100% PRPENTABLE

INF/KRY NO: 1966/2014

Kill Naegleria Fowleri Before It Kills You

2014




2014
NAEGLERIA FOWLERI

A health awareness programme to address the fears and
anxiety regarding brain infection due to Naegleria Fowleri.

Naegleria Brain Infection:

Is it Really a Problem?
\:—-—\ Dr Syed Faisal Mahmood, Consultant Infectious Diseases

Can We Diagnose and Prevent
Naegleria Brain Infection?
Eﬁ I g Dr Afia Zafar, Consultant Clinical Microbiologist
A m 0 e b a Question-and-Answer Session to Follow

For details, please contact: 3486 2696 FREE A[)N"SS]ON
o N 2 o ]
(J The Aga Khan University Hospital, Karachi g 3

44 cases only in Karachl!




Ablution

Preparing to Pray: Wudu

Before prayer, a Muslim must prepare by ridding the mind of distracting

thoughts and by cleansing the body. Wudu (ablution) is a ritual normally
done using running water-either at the mosque or using a tap and basin
in the home

-~ 7 —
Head and ears




Safe Ritual Nasal Rinsing

Use safe water to protect yourself from a
deadly brain infection.

Many tiny germs live in warm water. Naegleria fowleriis a water-loving
ameba (very small germ) that is often found around the world in ponds,
lakes, and rivers. It also can hide in pipes connected to tap water.

Naegleriais so small, even water that looks, smells, and tastes clean can
have the amebae swimming in it. Nasal rinsing with unsafe water can
lead to infection.

Many people perform ritual
nasal rinsing. This practice is
included in Yogic, Ayurvedic,
and Islamic traditions.

Within the Islamic faith,
ritual nasal rinsing is
included in a cleansing
process called “wudu” or
“ablution” It is usually
performed several times
a day in preparation

) for prayer.

Infections from Naegleria are deadly and rare.
When water tainted with Naegleria is sniffed up the nose, the ameba
can travel to the brain. This causes the disease primary amebic
meningoencephalitis (PAM), which destroys brain tissue and usually
results in death.
« Infections are deadly: Of 132 people known to be infected in the
United States from 1962 - 2013, only three people have survived.
» Most Naegleria infections are due to swimming in warm lakes
or rivers.
+ Infections are rare: There has only been one reported infection
associated with ritual nasal rinsing in the US.
» More infections linked to ritual nasal rinsing have been
reported globally.
» Two infections have been linked to using neti pots or similar devices
to rinse sinuses with salt solutions made from contaminated
tap water.

Use safe water to protect yourself.*
Take at least one of these actions to lower your
risk of becoming infected with Naegleria during
ritual nasal rinsing:
« Boil: Use water that has been previously
boiled for 1 minute and leftto cool.
» At elevations above 6,500 feet, boil for 3
minutes.
« Filter: Use a filter designed to remove some
water-oving germs.
» The label may read "NSF 53" or “NSF 587
» Filter labels that read "absolute pore size of
1 micron or smaller” are also effective.

+ Buy: Use water with alabel specifying that it
contains distilled or sterile water.

+ Disinfect: Learn how to disinfect your waterto
ensure itis safe from Naegleria.
» Chlorine bleach used at the right level and
time will work as a disinfectant against
this germ.

This image shows Noegleria 1,000
times bigger than it really is.

Talk to your doctor if you have concems.
Naegleria infection may be mild at first and include
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PREVENTION

WARNING

DO NOT ALLOW WATER T0
ENTER YOUR NOSE

VORI RAL A 21 K

Keborry / Foiecat Creek.




Amoeba Awareness
TIMING 1S CRITICALL

¢ Any Freshwater exposure? Swimming in unchlorinated water?
e Headache? Fever? Nausea?

e CSF reveals high white blood cell count and NEGATIVE GRAM STAIN
Is it Mimicking Mening)itis?

It could be Primary Amebic Meningoencephalitis

[s “a - =
- For 24/7 diagnostic nce, specimen
 collection guidance, shipping instructions, and
treatment recommendations, please contact
the CDC Emergency Operations Center

770-488-7100

99% Fatal but 100% Preventable

KyleCares.com




Prevention?

r 7 _;nG')icrob}s‘;;

I'LL EAT YOUR BRAIN

| ST
N .
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PREVENTION
PR i — AND CONTRO

Amoeba response protocol
Safe drinking water which has the trust of

consumers

Australia cares about amoebae




Pathogenic Free-
Living Amoebae

There are several groups of amoebae
that are natural aquatic or soil
organisms but are also opportunistic
pathogens; that is, infection is
coincidental to their normal life cycle.

Analysis for:
Naegleria

Acanthamoeba

Limit of Reporting: Naegleria Fowleri

<I/L The waterborne disease primary amoebic

NO REPORTED CASES IN 20 YEARS




Costa Rica- USA: july/august 2014

CDC Centers for Disease Control and Prevention

CDC 24/7: Saving Lives. Protecting People.™

San Carlos (CR)
Turism
Politics
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deadly amoeba

Posted: Aug 15, 2014 12:42 PM
Updated: Aug 22, 2014 12:42 PM

By Ryan Elijah, Anchor

SANFORD, Fla. (WOFL FOX 35 ORLANDO) - A dream vacation for one local
family recently ended with the tragic death of their only child.

They're sharing their nightmare for the first time, with the hope that no family has
1§41 to ever experience what they've been through.

11-year-old Jordan Smelski died in July after being infected with a rare amoeba

b found in freshwater. He was the third person to die from the rare infection in a

v three-week span. Living in Florida, the family never allowed their son to swim in
P lakes or rivers due to the risk of the amoeba, but they didn't realize it could also
E live in hot springs.

"it brought us to our knees, we were educated, but we didn't have all the
information”, said Shelly Smelski, Jordan's Mother.

Steve Smelski and his son swam for hours in a hot springs at a resort in Costa
Rica, a place the deadly amoeba Naeglerna Fowleri could exist.
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Acanthamoeba spp.

* |nvasive infection of the
cornea.

* Non specific symptons.

* |Incidence rising.

Main risk group:
Contact Lens Wearers
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Acanthamoeba spp. Therapy

Current first line treatments:

¢ TOpical application of diamidines (propamidine isotionate or hexamide)

* And cationic antiseptics: biguanides (polihexametilenbiguanide , (PHMB) o

chlorhexidine digluconate)

VIGAMOX™
masiionce pérchiorde
5% :s::ﬂ

!s*
i

wreaee

Vit f
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WHAT WE DO IN OUR LAB

Therapy

® Chemotherapy—> novel active principles and products in the market
® Molecular Therapy—> siRNA

® Combination—> elucidation of drug targets

Translational Medicine




ISSUES TO SOLVE

FLA biology is still under study

Axenic media are required for B. mandrillaris chemotherapy assays
Pathogenecity is poorly understood.

Cyst stage

In vitro FLA chemotherapy assays = standardization

In vivo models
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TARGETS

Cytoskeleton (Actin, myosin, ¢t & P tubulin)
Inhibitors: unknown (current known inhibitors
have no effect)
Cell membrane
Membrane
Inhibitors: chlorhexidene, polyhexamethylene
biguanide, acriflavine hydrodrochloride and
proflavin, polymyxin B, amphotericin B,
ketoconazole, miconazole, clotrimazole,
fluconazole target sterols.

Phospholipid analogues (alkylphosphocholines
[APCs] & alkylglycerolphosphocholines [AGPCs)*

Nucleic Acid
Inhibitors: 5-fluorocytosine (5-FC), RNAI

Polyamines biosynthesis (ornithine
decarboxylase), effects on protein translation
Inhibitors: DFMO

Alternative oxidase (AOX) and mitochondrial
respiration
Inhibitors: SHAM, Ascofuronone,

Differentiation to cysts
Cellulose Biosynthesis and Proximal Biochemical /
(e.g. glycogen metabolism) affect encystment

Inhibitors: 2,6-bichlorobenzonitrile

Henriquez and Roberts.,2010 Exp Parasitology
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Alamar Blue Assay

Measure fluorescence

Incubate ex 530-5600m / Em 590nm)
arL
or
Measure absorbance
Treat cells Add alamarBlue Reagent (570nm and 600nm)

with compounds (10% volume of culture)
directly to medium

(l)@
AN
/@: :@ Resazurin plue
HO O 0

NADH / H*

NAD*, H,0

N
SN .
/(:[ /J\;l Resorufin plnk
HO (@) 0]
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Chemotherapy assays

-

e
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*
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IC;pand ICy, ., |
4000 : . -
0 10 20 30
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Chemotherapy assays

RFU
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Chemotherapy assays

Cyst

g8 8 & B

Number of cysts
3

Time (hours)

Cysticidal activity
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Cytotoxicity Evaluation

Cytotoxicity Detection Kit (LDH)®

Roche = LDH activity

Macrophages J774.1A

% Cytotoxicity

Hel.a

Cytotoxicity

100
80 1
60

40 4

: |

A50 A90 F50 F90 S$50 S90 AnfB50 Chx50

N Hela
[ Macrophages

Tested compounds

IC50 and IC90

0-10 %: Non toxic

10-25 %: Low

25- 40 %: Moderated

>40 %: High

(Lorenzo-Morales et al., 2010)
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Our sources

* Natural origin—> Plants (medicinal, folk/ traditional...)

* Synthetic

* Comercialized products—> eye drops, ...

—
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Tunisia

Olive tree leaves,
Used in traditional medicine

Portuga P‘ﬁ‘,‘_g:;!,

Zarrazi, Limouni, Chemlali Tataouine, Dhokkar, and Toffehi

Dhokkar Limouni Chemlali Tataouine
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Total extracts of OLE against A. castellanii Neff

. . . . . Chemlali
Cultivar Limouni Zarrazi Dhokkar Toffehi )

Tataouine

Methanol 12.585 +1.514 23.828 + 0.732 10.108 = 2.953 33.661 +1.398 22.083 +1.379
IC 17.505 + 3.1
50 Ethanol 505 £ 3.198 26.172 +1.367 10.126 = 0.189 22.992 +1.703 19.495 + 0.378
(ng/ml) beB

Mixture 9.369 +1.325 19.397 + 2.271 8.234 +1.703 24.402 +2.356 cB  19.617 +(0.183

Parasitology Research

August 2013, Volume 112, Issue 8, pp 2825-2829
Activity assessment of Tunisian olive leaf extracts against the trophozoite stage of Acanthamoeba
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Dhokkar crude extract

Methanol fraction Ethyl-acetate fraction
Experimental Parasitology 0 (2014) x0t-xxX
PAEAT S, Contents lists available at ScienceDirect

Experimental Parasitology

journal homepage: www.elsevier.com/locate/yexpr

Bioassay guided isolation and identification of anti-Acanthamoeba
compounds from Tunisian olive leaf extracts

Ines Sifaoui *~, Atteneri Lopez-Arencibia 2 Juan Carlos Ticona “, Carmen M°F Martin-Navarro "+,
Maria Reyes-Batlle *#, Mondher Mejri ', Jacob Lorenzo-Morales ", Antonio Ignacio Jiménez®,
Basilio Valladares ", Isabel Lopez-Bazzocchi‘, Manef Abderabba *', José E. Pifiero "~

* laboratoire Mo Eriaux-Molécules et Applmsons, IPEST, RP. 51, 2070 La Morsa, University of Carthage, Tunisia

® University Institute of Tropical Diseases and Public Health, University of la Laguna, Avda Francisco Sanchez s/n, Campus de Anchicta, 38271 ka laguna, Tenerife, Canary Islands, Spain
“ Instituo Universitario de Bio- Orpdnicn Antonio Conzdlez, Universidad de La Laguna, Tener i, Canary klands, Spain

“ Gentre for Intgrative Physiology, School of Biomadic | Sdences, University of Edinburgh, Edinburgh, Scotland, United Kingdom




Moxifloxacin eye drops solution (VIGAMOX®) Alcon (0.5 %, 5 mg/ml)
Voriconazole (VFEND®) by Roerig/Pfizer Inc. (1%, 10 mg/ml)
Clorhexidine digluconate , Alfa Aesar (0.1 %, 1 mg/ml)

Anfotericine B, Sigma-Aldrich Chemistry Ltd (0.1 %, 1 mg/ml)

Type strain: Acanthamoeba castellanii Neff (ATCC 30010, genotype T4)
Clinical Strains (CLC-16, genotype T3 and CLC-51, genotype T1)
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. o

M5mg/ml - . | M 2.5mg/ml
v : o

- : ] C- N TR

FRen
fat
V 10mg/ml -, V 0.08mg/ml

a

(ng/ml) 96h AcNeff CLC-16 CLC-51.1

4.59+£0.59
879.93+110.00

1048+1.37
150.00£130.52

7.66£2.05
180.00£120.00

15.43+4.00
680.00+50.00

4.59+0.24
630.00=400.00

10.63+0.46
920.00+10.00

Voriconazole

Moxifloxacin

t4 >

Chlorhexidine 0.92+0.10 8.16+0.45 6.01£1.92 17.42+1.23 5.29+0.75 14.26+:0.91
Ampbhotericin B 36.61+0.52 92.36+8.79 22.82+1.18 66.39+3.14 62.15+5.24 157.09+£12.67
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Number of cysts
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Voriconazole

Cyst

2

&

8

8

Time (hours)

Absorbance (A450nm - A690nm)

Voriconazole

1,8
N }//A
1,4 4
1.2 1
1,0 4
0.8 1
) p< 0,001
0,6 "
041 X, M p< 0,001
It AL T TP *
021 Ju“ihh"""“""““""‘{
0,0 T T T T T
20 30 40 50 60 70 80
Time (hours)
—— C-
«sO+s IC50
—v- 1C90
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Cytotoxicity Evaluation

Graefes Arch Clin Exp Ophthalmol
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Successful customized voriconazole therapy for intraocular dissemination of
Acanthamoeba.

@ AK - extracorneal, ocular perforation
@ Keratoplastia L

@ Inflammation after 5 days



Successful customized voriconazole therapy for intraocular dissemination of
Acanthamoeba. Case report and review of literature.

@ Presence of Acanthamoeba Aqueous humor

@ The clear fluid filling the space in the front of
the eyeball between the lens and the cornea

DRENAJE DEL HUMOR ACUOSO
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Successful customized voriconazole therapy for intraocular dissemination of
Acanthamoeba. Case report and review of literature.

@ T4 genotype Voriconazole sensitive
® (1C90 10.63 pg/ml)

@ Intraocular voriconazole 100 pg in serial 0.1 ml doses

@ Oral voriconazol

@ Chlorhexidine and topic voriconazol
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Figure 1. Anterior segment photograph of the patient’s right eye 5 days after the therapeutic penetrating keratoplasty shows perikeratic hyperemia, corneal edema
with Descemet folds, and mutton-fat keratic precipitates (A), and slitlamp examination after clinical resolution shows early signs of graft failure and pigmented
keratic precipitates (B).
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MOLECULAR THERAPY

Extracellular serine proteases

® Entry was blocked

Available online at www.sciencedirect.com
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PARASITOLOGY

Molecular & Biochenucal Parasitology 144 (2005) 10-15

RNA interference (RNA1) for the silencing of extracellular serine
proteases genes in Acanthamoeba: Molecular analysis and
effect on pathogenecity

Jacob Lorenzo-Morales, Antonio Ortega-Rivas, Pilar Foronda, Néstor Abreu-Acosta,
David Ballart, Enrique Martinez, Basilio Valladares *

Institwto Universitario de Enfermedades Tropicales y Salud Piblica de Canarias, University of La Laguna, Avda. Aswrofisico
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Eukaryomic Cerr, Mar. 2008, p. 000 Vol. 7, No. 3
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Copyright © 2008, American Society for Microbiology. All Rights Reserved.

Glycogen Phosphorylase in Acanthamoeba spp.: Determining the
Role of the Enzyme during the Encystment Process Using
RNA Interference”
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Bronislava Profotova,> Eva Nohynkova,” Antonio Osuna,’ and Basilio Valladares'*
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Therapeutic Potential of a Combination of Two Gene-Specific Small
Interfering RNAs against Clinical Strains of Acanthamoeba®
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COMBINATION OF MOLECULAR
THERAPY AND
CHEMOTHERAPY




Sterol synthesis in amoeba

* Main sterol in the membranes—> ergosterol

* Same pathway as cholesterol synthesis in humans

Ergosterol

Cholesterol

-h -3- = =
Shvdro 3 methyiglutay: S

V HMG-CoA reductase




siRNA HMCoA reductase

RNAi+—> non viable




Statins—=2 Inhibit HMCoA R

* Simvastatin * Strains:
* Pravastatin « Acanthamoeba castellanii
* Lovastatin Neff (ATCC 30010)
* Atorvastatin
 Fluvastatin * Clinical strains:
CLC-16
CLC-41.r

CLC-51.1
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Results
- Cysticidal activity /Toxicity
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Conclusions

* Statins are amoebicidal and cysticidal (10X lower humans)
* Future therapy?-> elucidated target using siRNA
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Inhibition of 3-Hydroxy-3-Methylglutaryl-Coenzyme A Reductase and
Application of Statins as a Novel Effective Therapeutic Approach
against Acanthamoeba Infections

Carmen Maria Martin-Navarro,® Jacob Lorenzo-Morales,® Rubén P. Machin,b Atteneri Lopez-Arencibia?
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Acanthamoeba is an opportunistic pathogen in humans, whose infections most commonly manifest as Acanthamoeba keratitis
or, more rarcly, granulomatous amocbic encephalitis. Although there are many therapeutic options for the treatment of Acan-
thamoeba, they are generally lengthy and/or have limited efficacy. Thercfore, there is a requirement for the identification, valida-
tion, and development of novel therapeutic targets against these pathogens. Recently, RNA interference (RNAi) has been widely
uscd for these validation purposcs and has proven to be a powerful tool for Acanthamoeba therapeutics. Ergosterol is onc of the
major sterols in the membranc of Acanthamoeba. 3-Hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductasc is an en-
zyme that catalyzes the conversion of HMG-CoA to mevalonate, onc of the precursors for the production of cholesterol in hu-
mans and ergosterol in plants, fungi, and protozoa. Statins arc compounds which inhibit this enzyme and so are promising as
chemotherapeutics. In order to validate whether this enzyme could be an interesting therapeutic target in Acanthamoeba, small
interfering RNAs (siRNAs) against HMG-CoA were developed and used to evaluate the effects induced by the inhibition of Acan-
thamoeba HMG-CoA. It was found that HMG-CoA is a potential drug target in these pathogenic free-living amocbae, and vari-
ous statins were cvaluated in witro against three clinical strains of Acanthamoeba by using a colorimetric assay, showing impor-
tant activitics against the tested strains. We conclude that the targeting of HMG-CoA and Acanthamoeba treatment using statins




First trials in AK Patients

March 2015-May 2015

4 patients not responding to AK therapy (chlorhexidine 0.02%)

2 Contact lens wearers and 2 non-contact lens wearers

Once Acanthamoeba was diagnosed = atorvastatin 20mg



Patient 1




Patient 4
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Amoeba hujs...
o

THANK YOU!

..are often fatal.




