EDITORIAL

Naegleria Fowleri — Simple Facts About Brain Eating Amoeba
Irfan Ali Mirza

Year after year, the inhabitants of Karachi have to face the
fear and panic of Nacgleria fowleri which can cause deadly
discase called meningoencephalitis. A common citizen remains
extremely wary of what to do and what not to do. The health
authorities do come up with awareness campaigns mounted
on large sized billboards, yet the simple facts remains eluded
to even majority of health care personne’.

It was in 1958 that Culbertson and his colleagues first described
the concept that free living soil and water amoebae can cause
discase in humans. Since then number of fatal cases of acute
meningoencephalitis have been reported.’ Naegleria is a free
living amoeba, commonly found in warm [reshwaler [or
example, lakes, rivers, hot springs and soil. Only one of the
specie of Naegleria known as Nacgleria fowleri is pathogenic
and infects humans. This parasite infects people when water
containing thc amocba enters the body through the nose. This
normally occurs when people swim or dive in warm freshwater
places, like lakes and rivers. The amoeba then travels up the
nose to the brain via olfactory nerve where it destroys the
brain tissue.” As this amoeba can be found in warm freshwater,
such as lakes and rivers, swimming pools that are poorly
maintained, minimally chlorinated, and/or un-chlorinated,
so the recreational water users should be aware that there
will always be a low level risk of infection when entering
these waters, Different behaviors associated with the infection
include diving or jumping into the water, submerging the
head under water or engaging in other water-related activities
that cause water to go up the nose.’

Naegleria fowleri grows best at higher temperatures of up
to 115°F (46°C). It occurs in three forms, a cyst, a trophozoite
(amoeboid) and a flagellate. It is to be remembered that it
does not form a cyst in human tissue. Only the amocboid
trophozoite stage exists in human tissue and actually is the
pathogenic form. Trophozoites encyst due to unfavorable
conditions, Factors that induce cyst formation include
overcrowding, desiccation, accumulation of waste products,
and cold temperatures. Naegleria fowleri has been found to
encyst at temperatures below 10 °C/50°F. Trophozoite stage
is reproductive stage of the protozoan organism, which
transforms near 25 °C/77°F and grows fastest at around 42
°C/106.7°F proliferating by binary fission. The trophozoites
are characterized by a nucleus and a surrounding halo. They
travel by pseudopodia, temporary round processes which fill
with granular cytoplasm. The pseudopodia form at different
points along the cell, thus allowing the trophozoite to change
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directions. In their free-living state, trophozoites feed on
bacteria. In tissues, they phagocytize red and white blood
cells and destroy tissue.” Pathogenic form (trophozoite) is
less likely to be found in the water as temperatures decline.
While infections with Naegleria fowleri are rare, they occur
mainly during the summer months of July, August, and
September. Infections usually occur when it is hot for
prolonged periods of time, which results in higher
watertemperatures and lower water levels.'”

Naegleria fowleri causes the disease Primary Amoebic
Meningoencephalitis (PAM), a brain infection that leads to
the destruction of brain tissue. In ils carly slages, symploms
of PAM may be similar to symptoms of bacterial meningitis.
Initial symptoms of PAM start about 5 days (range 1 to 7
days) after infection. The initial symptoms may include
headache, fever, nausca, or vomiting. Later symptoms can
include stiff neck, confusion, lack of attention to people and
surroundings, loss of balance, seizures, and hallucinations.
After the start of symptoms, the discase progresses rapidly
and usually causes death within about 5 days (range 1 to 12
days). The infection destroys brain tissue causing brain
swelling and death**

Currently, a great deal of work is being done to determine
what factors specific to Naegleria fowleri makes it pathogenic
and if these virulence factors could be targeted by drugs. One
potential factor in motility of the "amoeba" is the protein
coded by Nfa' gene. When the Nfa) gene is expressed in non-
pathogenic Naegleria gruberi and the amoebae are co-cultivated
with target tissue cells, the protein is found to be located on
the food cup which is responsible for ingestion of cells during
feeding. Subsequen to those researches, Nfal gene expression
knockdown experiments have been performed using RNA
interference. In these experiments, double stranded RNA
targeting the Nfal sequence was introduced and subsequently
expression levels of the gene product dramatically decreased.
This method could potentially be a technique applicable for
knockdown of expression of pathogenicity factors in Naegleria
fowleri trophozoites.’

The analysis of CSF of affected persons reveals decreased
glucose, and increased protein concentrations. Leukocyles
may range from several hundred to > 20,000 cells/mm*.Gram
stain and cultures of CSF are negative. The wet mount of
CSF placed on a slide and covered with cover slip examined
as soon as possible is observed for characteristic motile
trophozoites. The amoeba can be grown in several kinds of
liquid axenic media or on non-nutrient agar plates coated
with bacteria. Escherichia coli can be used to overlay the non-
nutrient agar plate and a drop of cerebrospinal fluid sediment
is added to it. Plates are then incubated at 37 °C and checked
daily for clearing of the agar in thin tracks, which indicate
the trophozoites have fed on the bacteria. Detection in water
is performed by centrifuging a water sample with E. coli
added, then applying the pellet to a non-nutrient agar plate.
Afier several days, the plate is microscopically inspected and

JBUMDC 2015; 5(1): 1-2

Page-1



Nacgleria cysts are identified by their morphology. Final
confirmation as regards the specie can be performed by various
molecular or biochemical methods. Confirmation of Naegleria
presence can be done by a so-called flagellation test, where
the organism is exposed to a hypotonic environment (distilled
water). Naegleria, in contrast to other amocbae, differentiates
within two hours into the flagellate state. Pathogenicity can
be further confirmed by exposure to high temperature (42
°C): Naegleria fowleri is able to grow at this temperature, but
the nonpathogenic Naegleria gruberi is not.™*
As regards the treatment Amphotericin B is effective against
Naegleria fowleri in vitro, but the prognosis remains poor for
those who contract PAM, and survival remains less than 1%.
On the basis of the in vitro evidence alone, the Center for
Disease Control and Prevention (CDC) currently recommends
treatment with Amphotericin B for primary amoebic
meningoencephalitis, but unfortunately no evidence supports
this treatment affecting outcome. Treatment combining
miconazole, sulfadiazine, and tetracycline has shown limited
success only when administered early in the course of an
infection. **
Prevention remains the only plausible solution to minimize
the risk of acquisition of this parasite. Public awareness
campaigns combined with adequate chlorination of water
systems and swimming pools are recommended to prevent
this infection, The swimmers are also advised to be careful
not to allow water get up their nose. It is also advisable to be
carcful while cleansing the nose during religious practices
when contaminated tap or faucet water is imminent. Naegleria
fowleri can grow in pipes, hot water heaters, and water
systems, including treated public drinking water systems.
Hence public health authorities have to ensure the adequate
chlorination of water at all times. Personal actions to reduce
the risk of Naegleria fowleri infection should focus on limiting
the amount of water going up the nose in all activities which
involve contact with water.™"
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