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Naegleria fowleri (a brain eating amoeba): are we aware of this? 
 
Naegleria fowleri is a free living, univer-
sally distributed amoeba, which is mostly 
found in natural, stagnant, warm water 
bodies such as ponds, lakes, etc. It is also 
reported to be present even in indoor  
water bodies, such as swimming pools 
within a temperature range of 40–45°C. 
N. fowleri infects the central nervous sys-
tem of human body by entering through 
the nose during swimming and outdoor 
baths in natural stagnant water bodies, 
leading to meningoencephalitis. It is a 
condition of inflammation of cerebral tis-
sues and membranes of the brain and is 
mostly fatal in nature. Casualties due to N. 
fowleri infections are reported all across 
the globe including a few in India but only 
seven survivors in the entire world have 
been reported till 2015 (refs 1–4).  
 Clinical symptoms of N. fowleri infec-
tion may be seen usually within the first 
24 h to 8 days of infectivity in the form 
of severe fever with headache, chills, 
photophobia, confusion, etc. and in 

adverse cases, coma5. The infection may 
be conventionally diagnosed by sampling 
and analysing the presence of N. fowleri 
in the cerebral spinal fluid of the suspect 
with the help of trichrome or Giemsa 
staining technique, followed by magnetic 
resonance imaging of brain to detect any 
possible abnormalities in midbrain and 
subarachnoid5.  
 Though N. fowleri infections are more 
often treated with antibiotics, prevention 
is better than cure, as there is no known 
permanent cure that exits till date1.  
Water activities in freshwater bodies and, 
most importantly, abandoned ones 
should be avoided during summers when 
the temperature of water is higher. Prop-
er chlorination of water bodies should be 
done on regular basis to prevent the 
growth of N. fowleri. It is also recom-
mended to use nose clips during any out-
door water activities, which would 
decrease probability of the passage of N. 
fowleri through the nose. 
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Foreign origin plastic litter predominate in Great Nicobar Island,  
a Biosphere Reserve 
 
Great Nicobar Island is the southernmost 
island of Andaman & Nicobar Islands 
with an area of about 1044 sq. km (Fig-
ure 1). The population of the island is 
8069 (2011 census), largely inhabited in 
the south-eastern part. This island is 
home to one of the most primitive tribes 
of India – Shompens. The island encom-
passes the Great Nicobar Biosphere Re-
serve (GNBR) that includes the Galathea 
National Park and the Campbell Bay  
National Park. The Biosphere Reserve 
was included in UNESCO-MAB (Man 
and the Biosphere Programme) Network 
in May 2013.  
 The island harbours a wide spectrum 
of ecosystems comprising tropical wet 
evergreen forests, mountain ranges and 
coastal plains. This island’s rich flora 
and fauna with its high endemism for 
giant robber crab, crab-eating macaque, 
megapode bird, etc. play a vital role as a 
reservoir of biodiversity. This island is 
one of the major nesting grounds in 

 
Figure 1. Map showing the location of Great Nicobar Island (Source: Google Maps). 
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the world for leatherback sea turtles 
(Dermochelys coriacea)1. 
 The world’s biological diversity is de-
clining due to human activities, and the 
problem is so critical that the combined 
human impacts have accelerated the 
present extinction rates to 1000–10,000 
times the natural rate2. One particular 
type of human impact constitutes pollu-
tion by plastic debris in coastal ecosys-
tems. The plastic pollution is emerging 
as one of the most severe threats to ocean 
ecosystem; their concentrations have 
reached 580,000 pieces/km2 and produc-
tion is increasing exponentially3. Plastic 
represents 83% of the marine litter found 
and the remaining 17% is mainly textiles, 
paper, metal and wood4. Plastic has 
reached every part of the earth – from the 
deep Mariana Trench5 to the uninhabited 
mountains. Plastic litter enters the marine 
environment via rivers, beaches, mari-
time activities and illegal dumping at 
sea6. A wide range of marine life, includ-

ing marine mammals, reptiles and birds, 
is impacted by plastic pollution through 
entanglement or ingestion7. We report 
here the dominance of foreign plastic lit-
ter in the pristine Great Nicobar Island. 
 A survey was made in five beach areas 
(S-1 to S-5) in the eastern part of the 
Great Nicobar Island. Around 60 plastic 
bottles were picked-up in each site to de-
termine their country of origin. It was  
observed that 97.8% of the plastic litter 
was of non-Indian origin. Major portion 
of the litter was of Malaysian origin 
(40.5%). It was followed by Indonesia 
(23.9%) and Thailand (16.3%). Other 
countries contributed a minor portion. 
All the five sites have shown the plastic 
litter dominance of the above countries. 
The litter of Indian origin had an average 
value of 2.2% with the range of 0.9–
5.5% (Table 1). 
 Most plastic production occurs in the 
developed world; most of the marine 
plastic pollution comes from developing 

nations, with more than 50% of esti-
mated global plastic pollution originating 
from just five nations: China, Indonesia, 
the Philippines, Vietnam and Sri Lanka8. 
 A total of 10 countries including India 
contributed to the plastic litter in the  
island. They were Malaysia, Indonesia, 
Thailand, Singapore, the Philippines, 
Vietnam, India, Myanmar, China and  
Japan in the decreasing order of the plas-
tic abundance. The dominance of plastic 
from the first three countries was rea-
soned to be owing to its closeness to the 
island. It can be inferred that the litter 
presence of other south-east Asian coun-
tries in this island is through water cur-
rent via the channel Malacca Strait. This 
channel happens to be a major passage 
for ships. Dharani et al.9 also observed 
that the marine litter is of foreign origin 
in this island. They opined that huge 
quantities of marine debris observed in 
this island might be due to improper 
handling of the solid waste from fish-
ing/mariculture activity and ship traffic. 
From that period to this study, the 
amount of litter has increased hugely 
(Figure 2). In Andaman Islands, the litter 
of Indian origin on beaches and in man-
groves is continuously increasing. This is 
due to lack of proper and strict guide-
lines in these islands and decrease in 
tourist : monitoring staff ratio.  
 The ecological concerns associated 
with plastic use are not only because of 
the amount of litter, but also the leaching 
of substances out of it. Components used 
in plastics, viz. Bisphenol-A (BPA), poly-
brominated diphenyl ethers (PBDE),  
tetrabromobisphenol-A (TBBPA) and 
phthalates, are released from plastic 
products, and these are known as endo-
crine disrupters owing to their ability to 
alter the endocrine system10. Phthalates 
function as anti-androgens and the main 
action attributed to BPA is oestrogen-
like activity. PBDE and TBBPA have 
been shown to disrupt thyroid hormone 
homeostasis while PBDEs also exhibit 
anti-androgen action. 
 75% of land-based marine plastic pol-
lution stems from uncollected waste11. 
The rest is due to poor waste manage-
ment. Therefore there should be an im-
proved waste collection system. It is 
needed to improve the collection rates of 
plastic waste in countries with weak 
formal waste management infrastructure.  
 The threat of plastics to the marine  
environment has been ignored for a long 
time and deleterious environmental  

Table 1. Country-wise plastic litter (in %) found on the beaches of  
  Great Nicobar Island 

Country S-1 S-2 S-3 S-4 S-5 
 

Indonesia 24.2 23.8 23.5 22.6 25.2 
Malaysia 37.4 45.0 44.7 39.6 36.0 
Vietnam 2.2 1.3 2.4 2.8 2.7 
Thailand 15.4 12.5 18.8 17.0 18.0 
Myanmar 2.2 2.5 0.0 1.9 3.6 
Singapore 6.6 10.0 5.9 9.4 5.4 
China 2.2 0.0 2.4 1.9 3.6 
The Philippines 2.2 2.5 1.2 2.8 3.6 
Japan 2.2 0.0 0.0 0.9 0.9 
India 5.5 2.5 1.2 0.9 0.9 

 
 

 
 

Figure 2. Plastic litter on the beach of Great Nicobar Island. 
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effects of plastics were entirely over-
looked. As the plastic is not of local ori-
gin, we need a global network to work 
towards cleaning/reducing the plastic 
pollution. To take immediate action, we 
suggest that the plastic litter of these  
islands be collected manually to maintain 
the cleanliness of the islands and protect 
the marine and island organisms. 
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