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EDITORIAL
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We are pleased to bring out the second volume of SciGest - the out-
come of the Second Workshop on Science Writing held at IISER 

Pune in October 2015. This series of workshops is a collaborative effort by 
IISER Pune, Vigyan Prasar and NCSTC with the aim of training science 
communicators. 

Building on the success of the previous workshop held in October 2014, 
this workshop proved to be an intensive, immersive and immensely produc-
tive experience for the participants. The workshop started on 12th October 
2015 with full gusto and concluded on 24th October 2015. The ten partici-
pants in the workshop turned out to represent a wide range in age, enthusi-
asm and a sense of commitment. Coming from a diverse background - en-
gineers, scientists, technologists, researchers, homemakers – they were all 
aligned to a singular cause: bettering their skills in science communication. 
They presented a picture of total focus and concentration. The confidence 
and enthusiasm that they oozed was infectious! 

The topics chosen reflected the diversity of the participants – from tsu-
nami to parenting, gene therapy to android rooting. Does your brain sleep 
when you rest? Can elephants solve cancer mystery? Someone sees a Na-
ture’s artist, while another says ‘cleanliness is next to godliness’. Pinch or 
Punch; Hot or Cold. El Nino, Snakes and snails. Seemingly disconnected 
topics; but in their eyes, it is science and science alone behind all these!

This second issue of SciGest showcases the collective efforts put in by the 
enthusiastic science communicators during the workshop – some of them 
writing for the first time under constraints and deadlines. All the steps, 
from conceptualizing to writing and editing the stories have been done 
by the participants, under the guidance of the expert team conducting the 
workshop.

As the participants now move on to their respective places and lives, we 
hope that they grow from strength to strength, and that they continue to 
make contributions to the cause of science communication. We also hope 
that the trend continues, with newer, bigger and better volumes of SciGest 
being produced every year!

Team SciGest 2015



Global Event Increases Snakebites

warmer than the average resulting 
in heavy rains in the coastal regions 
of Peru and Ecuador in South 
America. La Niña are opposite 
phases when it is comparatively 
cooler in the Pacific resulting in 
less than average rainfall over the 
coastal regions of South America.

A study published in Science 
Advances in Costa Rica shows 
that the snake bites double even 
triple during particularly hot and 
cold periods of El Nino South 
Oscillation. After comparing 
information on more than 6500 
bites with climate data over this 

El Nino and snake bites? Seem-
ingly they are like chalk and 

cheese. But scientists say that in 
Costa Rica, El Nino brings about 
an increase in snake bites. There 
is a general proliferation of plant 
growth following the effects of El 
Nino that results in an increase 
in snake population. 

El Nino is an event associated with 
a band of warm water, as measured 
by Sea Surface Temperature, El 
Nina is the colder event. El Nino 
South Oscillation refers to the cycle 
of hot and cold temperatures, when 
the water in the central Pacific is 

Elephantine Clues to Cancer

period, the researchers uncovered a 
correlation between bite frequencies 
and El Nino & El Nina phases. 

They also found that rural people 
spend more time in areas where 
snakes are more common and have 
less access to treatment. Robert 
Castro, the deputy Director of 
Costa Rica's Health Surveillance 
Authority, says, "The country's 
efforts to increase data reporting 
has helped health workers to plan 
for expected health problems." He 
is of the opinion that studies made 
with publicly available data allow 
experts to better understand health 

Although elephants have more 
than hundred times more 

number of cells than humans and 
hence should be more suscepti-
ble to cancer than humans, they 
are rarely affected by cancer. A 
recent study at the University of 
Utah probably has an answer to 
this mystery.

Scientists have found that the 
genome of elephants contains at 
least 40 copies of genes coding 

for p-53 -- a protein known for 
its cancer-inhibiting properties; 
at least 38 of them are modified 
duplicates over evolutionary 
times. White blood cells from 
their blood, when subjected to 
treatment that damages DNA, 
reacted in a characteristic p-53 
mediated response -- they 
committed suicide. It is as though 
elephants are telling us -- it is 
better to kill cancerous cells than 
trying to stop mutated cells from 
dividing and not being able to 
completely repair themselves.

On the contrary, human 
patients with inherited Li-
Fraumeni Syndrome (LFS) have 
only one copy of p-53 (healthy 
humans have two copies), facing 
more than 90% lifetime risk for 
cancer. In a recent study scientists 
exposed cells extracted from 

elephants, healthy humans and 
LFS patients to radiation, which 
is known to cause cancerous 
cells. The resulting rate in cell 
death (known to counter cancer) 
seen in elephants was twice that 
seen in healthy humans and five-
times that in LFS patients.   This 
supports the idea that more 
p-53 offers additional protection 
against cancer.

The elephant story indicates 
how evolution may have battled 
cancer. Scientists headed by 
Sciffman plan to use the elephant 
strategy for developing novel 
cancer-fighting therapies. "The 
Animal Kingdom undoubtedly 
holds information that can help 
us find cures for many human 
illnesses," says Craig Dinsmore, 
executive Director of Utah’s Hogle 
Zoo.
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Conferences in Pune 
November 2015

IITR-International Conference 
on Electrical, Electronics, Com-
puter Science, Management and 
Mechanical Engineering, 2nd 
November 2015.
SARC-International Conference 
on Industrial Electronics and 
Electrical Engineering, 7th No-
vember 2015.
ITR-International Conference 
on Mechanical And Production 
Engineering, ICMPE-2015
8th November 2015.
ITR-International Conference on 
Electrical Electronics and Data 
Communication, 8th Nov. 2015
ITR-International Conference on 
Advanced Computer Science 
and Information Technology, 
8th November 2015.
IRAJ-International Conference 
Academics on Computer Science 
and Information Technology,
15th NOv 2015.

Growing up With the Child

spend much more time in carriers, 
car seats and strollers than they did 
in the past. Only about 15 per cent 
of mothers are breast feeding at all 
by 12 months.  Extended families 
are broken up and free play 
allowed by parents has decreased 
dramatically since 1970.

Dr. Darcia Narvaez, professor of 
psychology from the University 
of Notre Dame, says there is 
an epidemic of anxiety and 
depression among all age groups, 
including young children; rising 
rates of aggressive behavior and 
delinquency in young children 

all probably result from such 
upbringing.

According to Narvaez, other 
relatives and teachers can also 
have a beneficial impact when a 
child feels safe in their presence. 
She says: "The right brain, which 
governs much of our self-regu-
lation, creativity and empathy, 
can grow throughout life. So at 
any point, a parent can take up a 
creative activity with a child and 
they can grow together."

Removed from the loving hug 
of a mother, growing alone 

from siblings and family, fed with 
infant formula food -- the charac-
teristics of 'modern' parenting are 
detrimental to emotional growth 
of infants, says a recent interdisci-
plinary research done at the Uni-
versity of Notre Dame.

Some of the ancestral nurtur-
ing parenting practices are shown 
to positively impact the develop-
ing brain, which not only shapes 
personality but also helps physical 
health and moral development.
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Scientists at the University of 
Pennsylvania and the Uni-

versity of Georgia have shown 
that gene therapy could be used 
to treat vision loss due to retini-
tis pigmentosa (RP) in dogs. Re-
ported in the Proceedings of the 
National Academy of Sciences, 
the results show great promise for 
gene therapy to treat this blind-
ing disorder that has no cure till 
date.

RP is caused by loss of 
photoreceptors - light sensitive 
cells - in the retina. This 
study showed cure even after 
significant loss of cells in the eye 
while previous animal studies 
have shown benefits only for the 
earlier stages of the disease.

RP is the most common 
inherited disease of the eye and 
affects 1 in 4000 people. X-linked 

retinitis pigmentosa, a severe form, 
is caused by mutations that cause 
loss of function of the RPGR gene. 
It primarily affects males, causing 
night blindness by age 10 and 
progressive loss of vision by age 45.

The researchers packaged the 
functional version of RPGR genes 
into a safe virus. The virus delivered 
the gene to the affected retinal 
cells, which produced functional 
RPGR protein. This was tested 
in a naturally occurring canine 
model of RPGR X-linked RP. The 
treatment was effective at both 
early to late stages of the disease. 

The study provides the 
groundwork for future clinical 
studies after rigorous testing for 
safety and toxicity standards. 
This work was funded by the 
National Eye Institute (NEI), part 
of the National Institutes of Health 
(NIH).

Gene Therapy Could Preserve Vision in Dogs
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A recent study reported in 
Proceedings of National 

Academy of Sciences, shows that, 
across cultures, the change from 
foraging to farming was sudden 
and not gradual . A team led 
by Isaac I. T. Ullah, of Arizona 
State University, scientists from 
the University of Notre Dame 
and Utah State University used  
mathematical theory  to analyse 
many parameters to demonstrate 
that these trends in subsistence 
changes from foraging to farm-
ing in human cultures have been 
nonlinear and heterogeneous

Why some communities 
took to farming while others 
retained foraging practices in  
human history is a puzzle. To 
understand this, the researchers 
examined various parameters 
such as population size, number 
of dry months, net primary 
productivity, and settlement 
fixity to arrive at conditions 
under which transitions occur 
from the foraging mode of 
subsistence to farming.

 Considering human societies 
as complex adaptive systems 
that change in a manner that 
is not linear nor uniform, this 
study models variation in food 
sourcing in present ethnographic 
groups.  By applying the concept 
of attractors/repellors - from 
Dynamical Systems Theory - as 
the determinants for subsistence 
change, the researchers show 
that feedbacks within the system 
affect the outcome. Controlling 
variables such as population 
size, net productivity, etc. define 
whether the group evolves 
towards stability with attractors or 
not with repellors. With distinct 
attractors or repellors emerging 
continuously from the prevailing 
biophysical environment, the 
human society transitioned 
from foraging to farming in a 
punctuated fashion. This can 
be a model to understand the 
evolution and sustainability of 
agricultural economies.

~   

Farming inevitable alternative to foraging?
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Two Indian origin scientists at 
Purdue University have developed 
reproducible, long-lasting, high-
performance devices based on 
single semiconductor, organic 
photovoltaics, known as SSOPV, 
which are much more efficient 
than the existing solar cells. This 
novel technique could make 
solar cells more viable.

Conventional organic solar cells 
are made by mixing two types of 
polymers, but this new design 
requires only one polymer. Thus, 
large scale manufacture would 

be possible. “This architecture has 
the potential to be low cost and less 
energy-intensive to manufacture 
than existing silicon devices,” claim 
the investigators Biswajit Ray and 
Aditya Baradwaj.

With rise in population and 
demand for power, conventional 
resources are not capable of 
meeting our requirements. 
Generation of electrical power 
using solar cells could effectively 
meet the requirements of most 
households.  

Power Plant on the Roof
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Red  Ice on Pluto
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 The New Horizons spacecraft 
of NASA, currently 5 billion 
kilometers away from the Earth, 
recently detected water ice on 
Pluto's atmosphere.

 The exposed water ice regions 
are highlighted in blue in the 
composite image sent by the New 
Horizons' Ralpha instrument 
Multispectral Visible Imaging 
Camera (MVIC) with infrared 
spectroscopy from the Linear 
Etalon Imaging Spectral Array 
(LEISA). The strongest signatures 
of water ice occur along the 
Virgil Fossa, just west of the Elliot 
crater,  near the Viking Terra, 
Bare Montes and associated with 
impact craters and valleys between 
mountains. The scene of the area 
is approximately 450 kilometers 
across.

According to a team member 
Jason Cook, from the Southwest 
Research Institute, Boulder, 
Colorado, large parts of Pluto 
do not show exposed water ice.  
This may be because they have 
apparently been masked by other 
features that are yet to be found.

A curious aspect of the detection 
is that the areas showing the 
most obvious water ice spectral 
signatures are in bright red. "I'm 
surprised that this water ice is 
so red," says Silvia Protopapa, a 
science team member from the 
University of Maryland, College 
Park.

Why is the water ice red? Where 
does it occur? Why not in other 
places of  Pluto's  surface? These 
are questions that still remained to 
be answered. 



Researchers have devel-
oped a new wireless pow-

er transmission (WPT) that 
would obviate the need for 
miles of electric cables and 
poles.

Until now we have been able 
to transport electric power of 
only few milli volts that too to 
only a few meters. Dr. Neville 
from NASA states, with this 
technique “you don’t need 
cables, pipes, or copper wires 
to receive power, we can send 
it to you like a cell phone call 
- where you want it, when you 
want it, in real time”. 

In wireless power transfer, a 
transmitter device connected 
to a power source, such as the 
mains power line, transmits power 
by electromagnetic fields across 
an intervening space to one or 
more receiver devices, where it is 
converted back to electric power 
and utilized.  

Electricity Without Cables?

Generating power by placing 
Solar Power Satellite with giant 
solar arrays in Geosynchronous 
Earth Orbit and transmitting the 
power as microwaves to the earth 
is the largest application of WPT. 
Another application of WPT is 

moving targets such as fuel-free 
airplanes, fuel-free electric vehicles, 
moving robots and fuel-free 
rockets. This technology promises 
power transmission without wires 
for large-scale systems with ease 
and negligible losses.

Kshitij Singh

Aspirin is famed as a pain relief 
wonder drug and is used to 

ease headaches, lower fevers, and 
reduce swelling. What makes it 
tick has been a mystery.

Now researchers at the Boyce 
Thompson Institute (BTI), in 
collaboration with Rutgers 
University and San Raffaele 
University have reported that 
Salicyclic acid, a main breakdown 
product of the common drug 

aspirin, targets an inflammatory 
protein (HMGB1). Their finding 
has been published in the recent 
issue of the Journal of Molecular 
Medicine.

HMGB1 is associated with 
a wide variety of diseases like 
rheumatoid arthritis, heart 
disease, sepsis and inflammation 
associated cancers and 
neurodegenerative diseases like 
Alzheimer's and Parkinson's. 

The study showed that salicylic 
acid binds HMGB1 and reduces 
the signals that recruit and 
activate immune cells. Moreover, 
derivatives of salicyclic acid are 
50 to 1000 times more potent in 
blocking the pro-inflammatory 
activity of HMGB1.

The finding could lead to 
development of more effective 
natural and synthetic salicyclic 
acid-based drugs.

NEWS | THIS MONTH
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  Climbing Vines Killing Trees in Forests

Climbing vines could accel-
erate global warming by 

crowding out and killing trees in 
the tropical forests, says a recent 
study by Dr. Van der Heijden and 
her team.

    Tropical forests store nearly 
30 per cent of the global carbon 
and contribute to 40 per cent of 
global carbon reserve. Rainforests 
play a vital role in the global 
carbon cycle. But this global cycle 
is under threat. Carbon uptake is 
reducing due to the overgrowth 
of climbing veins.

 In recent decades woody 
climbing plants called lianas 
have drastically increased in both 
numbers and bulk. They are not 
only restricting tree growth but 
also killing trees by their excessive 
growth.

Dr. Van der Heijden, from 

the School of Geography at The 
University of Nottingham, Dr. 
Stefan Schnitzer from Marquette 
University, US and Dr. Jennifer 
S. Powers from University of 
Minnesota, US arrived at this 
conclusion during their three-
year experimental study. Their 
findings have been published in 
the Proceedings of the National 
Academy of Sciences.

The team calculated that lianas 
could potentially reduce long-
term storage of carbon in tropical 
forests by one-third or more. In 
their experiments they removed 
lianas from eight of 16 large plots 
of 80-meter-square area in the 
tropical forest and then tracked 
how much above-ground biomass 
wood and leaves accumulated in 
each plot over a period.

Surprisingly, the researchers 

found that the study plots with 
lianas collected 76 per cent less 
carbon in woody biomass over 
the experimental period. These 
findings have great relevance 
for the future fate of the tropical 
carbon balance and global levels of 
atmospheric carbon dioxide.  This 
needs to be taken into account in 
climate and vegetation models to 
improve future predictions.
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Astrosat Catches Crab!

The first images of the Crab 
Nebula formation, taken by the 
Indian astronomical satellite 
Astrosat, were released by ISRO 
on Wednesday. Called 'first light' 
by astronomers, this picture 
confirms that all is well with 
the instruments aboard India’s 
indigenous satellite. 

ISRO released the first images 
of the Crab Nebula -- a formation 
of solid and gas particles in space 
-- sent by Astrosat. The images 
were observed three days ago 
both by the Mission Operation 
Centre  Peenya, Bengaluru and 
the Payload Operation Centre, 
IUCAA, Pune.

           Astrosat, India's first Multi-
wavelength Space Observatory, 
was successfully launched nearly 

20 days ago. The CZT imager, a 
high-efficiency imager, was made 
fully operational last week and was 
oriented towards the Crab Nebula.  

          In the next few weeks, other  
instruments of Astrosat would be 
made operational and in about a 
month, all  instruments will be ready 
to explore space. Simultaneous 
observations are also planned 
using an Infra-red telescope at Mt 
Abu, radio observations at GMRT, 
Khodad, near Pune and by using 
the Himalayan Chandra Telescope, 
at Hanle, Ladakh, for analysis. 

         The Crab Nebula was not 
detected during the Astrosat’s first 
orbit, even though the Crab is the 
brightest, high energy X-ray source, 
visible even to a small detector. This 
caused alarm among the scientists. 

The scientists, however, breathed 
a sigh of relief as they found the 
instruments were hampered due to 
a chance obstruction by an intense 
solar wind of charged particles, 
known as the South Atlantic 
Anomaly (SAA). The latest image 
generated clearly shows the Crab 
as a bright object near the centre.

        The CZT-Imager has been 
built by a consortium of Indian 
Institutes including the Tata 
Institute of Fundamental Research, 
Mumbai; Vikram Sarabhai Space 
Centre, Thiruvananthapuram; 
ISRO  Satellite Centre, Bengaluru; 
Inter University Centre for 
Astronomy and Astrophysics, 
Pune; Space Application Centre 
and the Physical Research 
Laboratory Ahmedabad.P. 
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Scientists have reported a novel 
technique to arm antibodies 

produced by the malaria          par-
asite with high potency 

‘Kairos’ toxins that could be used 
to kill cancer cells, in a research 
report published in the journal 
Cancer Cell.

Protein "VAR2CSA” generated 
by the mosquito-borne parasite 
binds to certain types of sugar 
molecules that bound in the 
cancer cells. 
Scientists are thus hopeful the 
protein could be used as a vehicle 
to target cancer cells with specific 
drugs. 

The study found that 
"VAR2CSA" binds to a type of 
sugar molecule found in the 
placenta of pregnant women, 
making them more susceptible 
to malaria and the same sugar 
molecules are also found in 
majority of cancer cells. 

By attaching certain drugs 
to VAR2CSA over 95 per cent 
of tumour cell lines across a 
broad array of cancer types 

Mosquitoes to Kill Cancer!

Ks
hi

tij
 S

in
gh

In a recent study of colonially 
breeding Antarctic fur seals, 
scientist Martin Stoffel and his 
team from Bielefeld University 
have shown that mother–offspring 
recognition is accomplished 
through sense of smell.

We have all along known dogs 
and cows smells and recognize 
their offspring, yet there has been 
hardly any study to understand 
the chemical communication that 
underpins virtually all aspects of 
vertebrate social life. First of its 
kind, this study has established 
that colony membership, 
mother–offspring similarity, 
heterozygosity, and genetic 
relatedness are all chemically 
encoded. The study claims that 
the fur seal pups are highly similar 

to their mothers in their chemical 
fingerprints. This similarity is 
largely encoded by a handful 
of substances that also carry 
information about either colony 
or genotype. The study states, 
“These findings provide intriguing 
insights into how females could use 
chemical information to recognize 
their offspring”.

Many vertebrates rely primarily 
on olfactory input for social 
interactions, to locate food, to 
migrate and to reproduce. To 
understand the communication 
using chemical cues requires 
knowledge of how genes and the 
environment influence highly 
complex individual chemical 
fingerprints.

“To understand how relevant 

information is chemically 
encoded and may feed into 
mother–offspring recognition, 
we therefore generated chemical 
and genetic data for Antarctic 
fur seal mother–pup pairs. We 
show that pups are chemically 
highly similar to their mothers, 
reflecting a combination of 
genetic and environmental 
influences”, said Martin Stoffel.

Further experimental evidence 
is required to show that mother–
offspring recognition in fur seals 
relies on self-matching rather 
than social learning. However, 
this study adds a new dimension 
for exploring possibilities of 
existence of similar mechanisms 
across other vertebrate animals.

*

Chemical Cues for Mother-offspring Recognition

were successfully treated in the 
laboratory. The drug was also tested 
on mice implanted with human 
tumours. The drugs demonstrated 
the ability to prevent and suppress 
tumour growth in various types of 
cancer.

Based on this work, 
pharmaceuticals companies are 
now developing the compound 
for clinical trials in humans. John 
Babcook, President and CSO of 
Kairos Therapeutics, Vancouver 
stated, “By arming VAR2CSA 
with Kairos' novel toxins, we have 
created a promising therapeutic 
that could benefit patients across 
multiple types of cancer." Scientists 
are optimistic about developing 
it as a full-fledged drug against 
cancer.
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  Scientists at the Yale School of 
Medicine have recently discovered 
that age-associated loss of muscle 
mitochondria, the powerhouse of 
the cell, may lead to development 
of muscle insulin resistance, 
explaining the unprecedented rise 
in type-2 diabetes with increasing 
age.

Mitochondria are involved in the 
breakdown of both fat and sugar 
into energy. Any build-up of fat 

due to reduced activity of 
mitochondria can limit 
insulin signalling leaving 
an excess of sugar in the 
bloodstream. This may 
lead to diabetes.       

 The average age of 
onset of diabetes is 42.5 
years in India, with a 
projected estimate of 109 
billion diabetics in the 

country by 2035.
In a study published in the 

Proceedings of the National 
Academy of Sciences in July 2015, 
Peterson and colleagues of the 
Yale School of Medicine show 
that during periods of insulin 
stimulation, aged mitochondria 
lose their ability to convert glucose 
into energy.

To understand how age-
associated type 2 diabetes develops, Sa
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 One part of your brain could be 
sleeping even while you are read-

ing this! Lewis-Voigts and their 
team at the Massachusetts Institute 
of Technology have shown that cer-
tain regions of the brain may be-
come less alert or fall asleep while 
one is still awake.  

The study published in elife 
demonstrates the presence of 
slow waves -- typically found 
throughout a sleeping brain -- in 
certain neural regions of active 
mice. This implies that although 
the animals seemed alert, a part 
of their brain was  perhaps asleep. 

   BRAIN ONLY HALF AWAKE? 

The study was made possible by 
opto-genetics, a technique that 
enables the scientists to study the 
activity of brain regions in isolation 
by stimulating them with light.

Their research reveals the 
association between thalamic 
reticular nucleus (TRN) and its 
ability to regulate sleep patterns.  
TRN controls the transmission 
of slow waves to different neural 
regions. Altering the wave 
pattern allows synchronisation 
of knowledge in different parts of 
the brain and during periods of 
coordinated activity, the neural 

regions involved can be isolated 
from the alert state.          

Stimulation of TRN with light 
enabled the scientists to generate 
slow waves in the cortex which 
induced reduced motor activity 
in alert animals, making them 
sluggish.        

Anaesthesia, on the other 
hand, generates uncoordinated 
wave patterns and induces an 
unconscious state that is different 
from normal sleep. Understanding 
neural sleep patterns will thus 
help design anaesthetic drugs that 
can simulate normal sleep.
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the authors compared youngsters 
without familial history of diabetes 
to healthy adults. Even though 
glucose utilisation was similar in 
both the groups at resting states, 
when stimulated with insulin, 
glucose use by mitochondria of 
the elderly reduced three-fold 
implying an enormous difference 
in the glucose uptake by the elderly 
subjects.      

The present study strengthens 
the known relationship between 
ageing-associated losses of 
mitochondria in the muscles with 
development of type-2 diabetes 
in adults.The silver lining to this 
finding is that ageing mitochondria 
can be tackled with lifestyle changes. 
Research suggests that exercise, 
nutrition and fasting can make a 
huge difference in mitochondrial 
function and activity.
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Cleanliness may impact your 
height- alerts a recent study 
published in the American Journal 
of Tropical Medicine and Hygiene. 
The nine-month study carried 
out in rural Bangladesh associates 
consumption of soil and non-food 
materials with stunted growth in 
216 children aged 6-30 months.

Soil-feeding or geophagy is a 
common problem among children 
leading to intestinal infections. 
Multiple such incidents may result 
in reduced immunity that can take 
a toll on height.

“Geophagy events are associated 
with a significantly higher 
Entamoeba infections and a 
two-fold higher risk of stunting, 

possibly due to poor nutrition,” 
says Christian Marie George, lead 
author of the paper. A cause for 
concern remains the lackadaisical 
attitude towards nutritional 
interventions and oral vaccines, 
particularly in developing 
countries, that may increase 
disease risk and contribute to 
reduced immunity.

To assess stunting and its relation 
with soil feeding, scientists at 
the International Centre for 
Diarrhoeal Disease, Bangladesh 
in collaboration with the Johns 
Hopkins University, Maryland 
studied geophagy events. All 
the soil samples examined from 
different regions report presence 

of E. coli associated with food 
poisoning. Of the collected stool 
samples, 14% report the presence of 
disease-causing E. coli, indicating 
intestinal inflammation.

However, Shahidullah, President 
of the Bangladesh Paediatric 
Association and senior professor of 
neonatology at the Bangabandhu 
Sheikh Mujib Medical University 
expresses his reservations. While 
he agrees with the association 
between stunting and geophagy, 
he firmly adds that a nine-month 
study is not sufficient, and a longer 
duration -- at least five years -- is 
required for assessing the complete 
spectrum of factors involved.

*   
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Go Bananas for Anigorufone!

Scientists at the Max Planck 
Institute for Chemical Ecology, 
Jena, have recently isolated a 
compound from a rare resistant 
variety of banana which could 
kill nematode worms. Nematode 
worms are major banana pests.

The compound, Anigorufone, 
could be used as an anti-nematode 
agent, protecting the world’s yield 
of bananas. The banana is a major 
food crop with about 138 million 
tonnes being consumed worldwide 
in 2010 alone.

Radopholus similis (R. similis) is 
a species of nematode found in all 
major banana-producing regions 
of the world. It causes lesions in 
the roots, resulting in the banana 
plants toppling over. Nematodes 
cause up to 75% loss to banana 
crops worldwide.

Yangambikm5 (Ykm5), a variety 
of banana naturally resistant 
to R. similis, produces a class 
of anti-nematode compounds 
called Phenylphenalenones 
within the lesions, thus killing 
the worm. The team of scientists 
at the Max Planck Institute for 
Chemical Ecology, Jena, led 
by Dirk Holscher, compared 
extracts from infected lesions of a 
susceptible variety called Grande 
Naine with those of the resistant 
variety Ykm5. Anigorufone, a 
type of Phenylphenalenone, was 
found to be the most abundant 
in the resistant variety, stalling 
or even killing the nematodes 
depending on the amount 
added. In contrast, the Grande 
Naine variety did not produce 
sufficient Anigorufone. It was 

also shown that the nematodes 
took up the Anigorufone, which 
then accumulated in lipid droplets 
inside worms, causing their death. 
The study has been published in 
the Proceedings of the National 
Academy of Sciences (January 
2014).

If Anigorufone can be produced 
on a large scale using metabolic 
engineering techniques for 
commercial use, it might provide 
a safer alternative to current 
nematicides that are widely 
found to be toxic to humans and 
other living forms. However, 
scientists warn that before it is 
used commercially, the compound 
needs to be carefully studied for 
potential effects in human beings 
and the environment.
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Diverse Employees make Better Performers

Employee performance improves if the level of 
racial diversity in a store matches the surrounding 
community that it serves, reveals a new study 
conducted by Dr Orlando Richard, of U T Dallas. 
The study also pointed out that the productivity 
drops if the store has a less diverse workforce 
located in a diverse area.

The researchers came to the conclusion 
by comparing demographic profiles and 
performance data from different stores of a 
retailer chain operating in the USA. They found 
that stores with high racial diversity located in a 
diverse area showed the greatest positive effects 
on performance. In contrast, less diverse stores 
located in more diverse communities had lower 
levels of performance.

Two opposing views are prevalent on how 
workplace diversity affects performance – one 

view, the social identity theory proposes that diversity 
undermines performance because one worker from 
a particular racial community is not able to identify 
with another. On the contrary, the information based 
perspective predicts that diversity leads to creativity 
and improves performance. The team found that both 
the theories work in their respective context – that 
diverse stores in a diverse area improved performance.

Dr Orlando Richard, of U T Dallas, who led the 
study, said that companies should try to look closely 
at demographics to enhance identification between 
the staff and the community they worked in. "As 
communities become more diverse, it gives companies 
a broader pool to select from, but that doesn't mean 
that a hiring manager is going to hire people who 
are different," he said. “They (recruiters) have to be 
proactive and be aware of the environment and also 
aware of what can be done within the company.”

Jumping copepods could 
provide clues to safe removal of 
oil spills and waste management. 
A team led by Dr Sunghwan 
Jung of Virginia Tech's College of 
Engineering say that the jumping 
behaviour of copepods could be 
simulated to develop tiny robots 
that could remove oil particles 
from liquids.

Until now scientists have been 
clueless as to how copepods -- 
small teardrop-shaped plankton 
-- can sometimes vault out of 
the water to escape predators. 
In addition to overcoming the 
gravity, the moving body needs 
to break the surface tension. 
Dolphins and fish routinely jump 
above the surface of the water as 
they are large and hence surface 
tension is negligible compared 
to their own mass. While a ball 

pin floats an iron rod sinks for the 
same reason. Computations show 
that copepod, which are less than 
three millimetres, in length should 
actually bounce back instead of 
breaking through the surface 
tension. Scientists have wondered 
as to how, yet the copepod achieve 
this fete.

The team, led by Dr Sunghwan 
Jung of Virginia Tech's College 
of Engineering simulated leaping 
plankton by setting up a spring 
,from a retractable pen, at the 
bottom of a tank of water to launch 
spherical beads of the size of 
copepod, towards the surface. The 
beads were tracked using a high-
speed video camera, allowing the 
researchers to check which ones 
broke the water’s surface. They 
found that for a given mass of the 
moving body, velocity mattered 

most and other factors like the 
angle of contact with the surface 
and the surface characters of the 
particle did not make a much 
difference.

Organisms less than three 
millimetres, the study showed 
needed extremely high velocity 
of around one meter per second, 
which is not possible for small 
organisms like copepods. Thus 
only certain varieties of copepods 
that are larger than three 
millimetres are able to jump out 
of water. 

Dr Sunghwan Jung says that 
one can use this knowledge to 
construct tiny robots that could 
be used in activities like mining 
and wastewater treatment, which 
use air-water interfaces to remove 
particles from liquids.
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Jumping copepods provide clues to oil spill management
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sounds, one to eighteen syllables 
long.  Analogous to police line-
ups, he then asked the volunteers 
to pinpoint the ‘suspect’ among 
similar-sounding individuals.

Participants were asked to 
recognize a voice among ten 
male voices of varying familiarity, 
in multiple trials. They could 
not identify the voice in short 
utterances, independent of whether 
or not the speaker was familiar. But 
when four or more syllables like 
“merci beaucoup” were uttered, 
they recognized known voices over 
99.9% of the time.

Humans have an impressive 

“Merci beaucoup” is all it Takes to Recognize a Friend

auditory capacity. Newborns 
can recognize their mother’s 
voice. They can even distinguish 
between their mother tongue 
and unknown languages, suggest 
some studies. Moreover, when 
surrounded by a din our brains can 
filter out ambient noise, giving us 
an edge over mechanized speech 
recognition systems. “Automatic 
speaker recognition is in fact the 
least accurate biometric factor 
compared to fingerprints or face 
or iris recognition,” says Plante-
Héber. “Only humans so far, are 
able to recognize familiar voices 
with almost total accuracy.

Just four syllables are almost 
always enough for people of normal 
hearing to recognize a familiar 
voice amongst others, finds a new 
study. Machines have a success rate 
of only around 92%. This implies 
that human ears perform even 
better!

The work presented by Julien 
Plante-Hébert at the International 
Congress of Phonetics Sciences 
in Glasgow this August, tested 
auditory capacities of fifty four 
Canadian-French speakers 
aged 18-65. He created a series 
of auditory “line-ups” where 
similar sounding voices uttered A
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    El Nino Brings the Snakes Out

They found that incidences 
may double or even triple with 
extreme weather fluctuations. 
Snakebites occur more frequently 
in impoverished areas and rural 
regions, making such communities 
extra-vulnerable to changes in 
climate.

Scientists say, higher snakebite 
incidence may be related to the 
effect of climate variation on 
feeding and reproductive habits 
of certain snakes. The deadly 
poisonous terciopelo snakes of 
Central America tend to forage 
more during hot weather. This 
brings them more frequently in 
contact with people, especially 
those who work in fields or do 
not have a proper shelter, possibly 
explaining the increased number 
of snakebites.

Rainfall patterns affect the 
reproductive cycles of these 

snakes, leading to a higher number 
of juveniles in certain weather. 
Climatic fluctuations also influence 
growth of plants and, in turn, the 
density of smaller animals which 
are the natural prey of terciopelos. 
In a domino effect, this could 
affect prey availability, pushing 
the snakes even closer to human 
habitation in search of food.

According to WHO data, every 
year 2.5 million people are bitten 
by poisonous snakes, leading 
to around 100,000 deaths. The 
present finding thus has direct 
repercussions for the local 
government.  “… the fact that 
we observed this correlation 
is a compelling argument for 
authorities to consider climate 
variables when planning policies 
to prevent and manage snakebite,” 
says Gutiérrez.

Planning to go to Mexico this 
year? Better beware of snakes! 
Warm weather brought on by the 
active El Nino this season could 
significantly increase the number 
of snakebites in Central America, 
suggest findings published in 
the September issue of Science 
Advances by Costa Rican scientist 
José María Gutiérrez and his group.

The team compared snakebite 
occurrences in Costa Rica from 
2005 to 2013 with El Nino effects. 
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  Stair-climbing Wheelchair Replaces Lifts and Ramps

The electric Scalevo wheelchair 
can climb stairs at the fast rate of 
one stair per second. It has been 
designed by ten Zurich-based 
students at the Swiss Federal 
Institute of Technology and the 
Zurich University of the Arts.

While the advanced wheelchair 
can roll on the flat surface there 
are problems of maneuverability 
and climbing stairs. This newly 
designed wheelchair balances 
on two wheels on the normal flat 
ground allowing the user to turn 
on the spot in order to change 
direction quickly. Two rubber 
tracks mounted to the bottom of 
the chair can be summoned at the 
press of a button allowing the user 
to climb up the stairs. These tracks 
can be extended based on the angle 
of the stairs. 
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A low cost, high speed meth-
od using the conventional 

roll-to-roll printing process has 
been developed by Dr. Tawfique 
Hasan of Cambridge University’s 
Graphene Centre in collaboration 
with the Technology Company 
Novalia. This could  ease the way 
printed circuit boards are made 
and revolutionize wearable elec-
tronics.

Graphene is a two-dimensional 
sheet of carbon atoms just one 
atom thick. It is used in the 
printed electronics due to its 
flexibility, optical transparency 
and electrical conductivity. The 
new technique allows Graphene 

and other electrically conducting 
materials to be added in the 
conventional water-based inks and 
then it is printed using the typical 
commercial equipment. This 
implies we can print electronic 
circuits just at the click of a mouse 
sitting at home.

One of the researchers Chris 
Jones claimed that this inking 
method allows them to put the 
electronic systems into entirely 
unexpected shapes.

Hasan’s method works by 
suspending the tiny particles 
of Graphene in a ‘carrier’ 
solvent mixture being added 
in the conductive water-based 

ink formulations.The ratio of 
ingredients is adjusted to control 
liquid’s properties allowing 
‘carrier’ solvent to be easily 
mixed into a conventional water-
based ink reducing the resistance 
significantly.

This method uses cheap, non-
toxic and environmentally benign 
solvents that can be dried quickly 
at room temperature reducing 
energy costs for ink curing. The ink 
becomes waterproof once dried, 
adhering to its substrate extremely 
well. In short, the researchers are 
hoping to use this method to make 
printed, disposable biosensors and 
energy harvesters. 

 Electronic Circuits at the click of a Mouse

Pr
an

de
ep

 B
or

th
ak

ur

entirely safe on the uneven stairs.
One of the researchers said that 

they tested it on several staircases 
including the spiral staircase 
too. The tracks can be moved 
independently and all kinds of 
staircases can be driven on.

The wheelchair is automated. The 
alignment on the stairs and the 
levelling of wheelchair’s driver are 
automated too. The user controls 
and views the back with a back-
facing camera and undergoes a safe 
driving experience. The wheelchair 
is very compact but wider than the 
classic manual wheelchair. It can 
go under tables, creeps into narrow 
doors and can be used indoors too.

Scalevo’s makers believe that 
when it comes to market it will 
not be expensive than traditional 
wheelchair.
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Cavities in teeth could soon 
be filled with a mixture of 
nanoparticles including silica 
and zirconia, claim Brazilian 
scientists in a paper published 
on 19th October in Trends in 
Biotechnology.

The white fillings called 
nanocomposite resins resemble 
teeth better than their metal 
alternatives. They are less likely to 
come loose or fracture the teeth. 
The nanocomposite resins also 

prevent oral diseases through their 
long-term release and  action. The 
remineralization of enamel and 
dentin with the use of nanoparticles 
has been investigated for improving 
the quality and longevity of the 
restoration of the resin.

Though nanocomposite resins 
were introduced ten years back 
technologists are trying hard to 
combine nanotechnology and 
dentistry. They have ultimately 
succeeded with antimicrobial 

adhesives composed of carbon 
nanotubes making a kind of 
wearable toothpaste. The quantum  
dots also combine with the cancer-
specific antibodies applied inside 
the mouth emitting light if any 
troublesome cells are detected.

The only demerit of nanodental 
technologies would be their safety 
and expense. But the researchers 
believe it can be resolved in due 
course of time.

Bid Adieu to Traditional Dental Materials

Prandeep Borthakur

IISER-Pune biochemist 
Pinaki Talukdar and group have 
developed the first artificial, small 
organic molecule-based, anion 
selective channel that specifically 
allows anions like chloride to pass 
through by hopping. The work has 
potential for applications in several 
therapeutic areas. 

Ions often relay messages between 
cells. Proteins that form channels 
move these ions across the cell 
membrane. Biologically useful ion 
channels show a higher selectivity 
for passage of a specific type of ion. 
Often such proteins have many 
recognition-and-binding sites 
spread over their length. Ions ‘hop’ 
from one site to the next, gradually 
permeating into the cell. Selectivity 
of the channel for a particular ion 
is high, if it can bind strongly at the 
recognition sites.

In a paper published in JACS 
this August, Dr. Talukdar and 
collaborators describe an artificial 
anion channel. Four scientists from 
three Indian research institutes 
contributed to this work.

They envisaged that hydroxyl, i.e., 
(–OH) groups, might be involved 
in anion recognition. So they 
used a derivative of a D-mannose 
sugar that contains two free -OH 
groups. This molecule can self-
assemble to form long fibrils of 
repeating units. In a lipid bilayer, 
three such fibrils assemble face-
to-face in a nanotube-like channel. 
The structure is like multiple layers 
of ‘rosettes’, each providing -OH 
groups that an anion can bind.

The anion thus hops rom one 
rosette to the next, across the lipid 
membrane.  The -OH groups also 
form a network of hydrogen bond 
interactions that help structurally 
stabilise the backbone of the 
nanotube.

Using a fluorescent dye, Dr. 

Talukdar’s team demonstrated that 
their channel specifically allows 
only anions to go through in a 
concentration-dependant manner. 
Significantly, the channel shows 
highest selectivity for the chloride, 
the most abundant and essential 
anion in living systems. Dr 
Arnab Mukherjee of IISER Pune 
confirmed these observations 
using computer-based modelling 
studies.

Dr. Talukdar now aims to 
improve activity of the channel 
and study how hydroxyl groups 
can be used to enhance the stability 
of artificial ion channels. Potential 
applications include therapeutic 
replacement of defective chloride 
channels in certain diseases and 
development of anti-cancer and 
antibacterial agents.
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Scientists Design first Synthetic Ion Channel that Allows Hopping of Anions
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It is the early hours of a Sunday 
morning.
A family of four -- mother 

Mamatha, father Vignan, daugh-
ter Lasya and son Samudra -- are 
on the way to the beach to watch 
the sun rise.

The sea is calm, and the water is 
still dark.

“Wow! … water everywhere, 
unbelievable! It is the first time I 
am watching such a fascinating 
scene,” screams Samudra, jumping 
with joy.

“Very beautiful sun rise, awe-
some,“ exclaims Lasya.

“Mom, Dad... be careful,” both 
shout together.

“Oh no, the tides are higher than 
you Lasya! See that sailor? He is 
going against the tide, he could 
drown!” exclaims Samudra excit-
edly.

“No…no...mother, I will not go 
into the water,” shouts Samudra as 
his mother tries to take him into 
the water. 

“I am here, come on, nothing 

will happen,” says Mamatha.
“No, please...the tides are way too 

high. It is dangerous... I had seen 
on the TV,” Samudra replied.

“Samudra, that happens only 
when there is a tsunami. Don’t 
worry. Come on my boy,” invites 
Vignan.

“Dad, he might have seen the im-
ages of the 2011 tsunami in Japan,” 
says Lasya.

“We too experienced a massive 
tsunami in 2004 which claimed 
more than 230 000 lives... nearly 10 
000 in India. Lasya, you were a kid, 
and Samudra was in my womb,” 
says Mamatha.

“But Samudra, now you don’t 
need to worry about tsunamis; 
we have several warning systems. 
There is nothing to fear,” says Vi-
gnan.

“No...no...then also I will not 
come in,” stutters Samudra in fear.

“Ok…ok, then let me first ex-
plain to you, what is a tsunami and 
how it happens,”  says Mamatha.

          Tsunamis are not new. The 

human civilization has faced many. 
According to the Global Histori-
cal Tsunami Database over 2,400 
tsunamis occurred from 2100 BC 
to the present. Over the past 300 
years, 69 tsunamis were seen in the 
Indian Ocean. The tallest tsunami 
ever recorded is the 1958 Lituya 
Bay mega tsunami, which had a re-
cord height of 524 m. The deadliest 
tsunami in recorded history was 
the 2004 Indian Ocean tsunami, 
which killed much more people in 
eleven countries. Each year, about 
60 000 people and $4 billion in as-
sets are exposed to the global tsu-
nami hazards.

Tsunami is a Japanese word with 
the English translation, "harbor 
wave." In the past, tsunamis were 
referred as "tidal waves" by the 
general public, and as "seismic sea 
waves" by the scientific commu-
nity.  

Tsunamis are caused by earth-
quakes under the sea bottom, 
submarine volcanic eruptions, 

TSUNAMI
No Need to Fear! Early Warnings are Here!

 DISASTER | SPOTLIGHT
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displacement of submarine sedi-
ments, coastal landslides and 
meteor impact. However, not all 
coastal    earthquakes produce tsu-
namis. A tsunami is a wave train, 
or a series of waves, generated in 
a body of water by a disturbance 
that vertically displaces the water 
column. 

Eddie Bernard, former director 
of NOAA's Pacific Marine Envi-
ronmental Lab, explains, "A tsu-
nami is like dropping a rock in a 
pond, but it doesn't go uniformly 
out. It is guided by underwater 
mountain ranges and valleys.”

The Earth's lithosphere is broken 
up into a bunch of discrete pieces, 
called plates that move around the 
surface of the planet. There are sev-
en or eight major plates and many 
minor plates. This motion is driven 
by the flow of the mantle rock be-
neath the plates and by the forces 
the plates exert at their boundaries 
where they touch each other.

Earthquakes happen when plates 
move with respect to each other 
because of the friction. and stress 
at the edges of plates prevents 
them from slipping smoothly at 
their boundaries. When one plate 
is forced to drive beneath another 
plate, there is vertical motion cre-
ating tsunami. 

You can demonstrate this phe-
nomenon in your home also. Take 
a wash tub with water and two 
plates. Keep them at the bottom of 
the tub separately. Then move both 
towards each other such that one 
plate is forced to drive beneath an-
other plate. Observe how the water 
in the tub moves.            

        The 2004 tsunami, also called 
the Christmas tsunami, was caused 
by a 9.3 magnitude earthquake 

in the Indian Ocean. It affected 
many countries in Southeast Asia 
and beyond including Indonesia, 
India,   Sri Lanka, Thailand, Mal-
dives, Somalia, Myanmar, Malay-
sia, Seychelles and others. 

This was one of the ten worst tsu-
namis recorded in history. Indone-
sia was the worst affected country. 
The northern regions of the Indo-
nesian island of Sumatra were hit 
very quickly, while Sri Lanka and 
the east coast of India were hit 
roughly 90 minutes to two hours 
later.

“What are you trying to say, the 
tsunami doesn’t strike suddenly?” 
asked Samudra.

Mamatha tells Samudra that it 
took nearly two hours to come 
all the way from Indonesia to the 
south coast of India. 

“Yes, so if we know about it we 
can escape to safety,” his sister tries 
to assure him.

“If it comes here and now, then?” 
questions Samudra.

Father joins the discussion and 
says, “The 2014 disaster invited 
attention of the tsunami-affected 
countries who felt the need for 
setting up effective tsunami early-
warning system and institutional 
mechanism for handling disasters.”

           Following the 2004 tsuna-
mi, the Indian government estab-
lished the Indian Tsunami Early 
Warning Centre (ITEWC) at the 
Indian National Centre for Ocean 
Information Services (INCOIS), 
Hyderabad in 2007. The facility 
has a real-time network of seismic 
stations, tsunami buoys, tide gaug-
es and 24x7 operational warning 
center to detect earthquakes in two 
potential source regions. 

The center receives data via sat-

ellite from tsunami buoys in the 
Bay of Bengal and the Arabian 
Sea. It receives real-time seismic 
data from the national seismic net-
work of the Indian Meteorologi-
cal Department and international 
seismic networks, and detects all 
earthquakes of a magnitude of 
more than six on the Richter scale 
in the Indian Ocean. The center 
involves 14 different organizations 
and 150 scientists. India also sup-
ports the multilateral approach to 
combating natural disasters in the 
Asia Pacific.

 This warning system has the 
ability to detect a tsunami early us-
ing the Bottom Pressure Record-
ers that India has installed in the 
ocean depths about 3,500 m below 
the surface, close to the fault lines 
where earthquakes are generated. 
A change in the surface water level 
of even a centimeter can be detect-
ed by the BPRs. 

Tsunami buoys installed by the 
National Institute of Ocean Tech-
nology (NIOT) are the key sen-
sors to confirm the triggering of a 
tsunami while tide gauges moni-
tor the progress of tsunami waves. 
These buoys are equipped with wa-
ter pressure sensors to detect any 
rise in water levels. 

The ITEWC has developed a 
one of its kind Standard Operat-
ing Procedure (SOP) to dissemi-
nate timely tsunami warnings to 
disaster management officials and 
vulnerable communities along 
with the time that will be taken 
by the tsunami wave to reach the 
coast and estimated height of tidal 
waves.

 In the last seven years, it has re-
corded 37 undersea earthquakes 
and issued a warning once in 2012 

 DISASTER | SPOTLIGHT



Nature’s Artist: Weaver Bird

Prominent American poetess 
Emily Elizabeth Dickinson 

rightly draws a parallel between 
hope and birds, “Hope is the thing 
with feathers that perches in the 
soul and sings the tunes without 
the words and never stops at all.”                                                                                                                                          

Truly birds are the most beautiful 
and harmless creatures on Earth.

The Baya weaver birds are no 
exception. They are found across 
the Indian subcontinent and South 
East Asia. Flocks of them can be 
found in grasslands, cultivated 
areas, scrubs and secondary 
growth. They are best known for 
their hanging retort shaped nests 
woven from leaves. They are called 
‘Tokora Chorai’in Assamese.

In some remote villages of   
India villagers often get to see the 
beautiful nests of the Baya weaver. 
There are numerous folktales 

associated with this beautiful bird. 
Some of the folktales have been 
passed on from one generation to 
the other. A widespread folk belief 
in India is that the Baya sticks 
fireflies with mud to the nest walls 
to light up the interior of the nest at 
night. Clay however is known to be 
used in the nests of Baya weavers. 
Males alone have been seen to add 
blobs of mud and dung to the nest 
chamber prior to pairing with a 
female. It has been suggested that 
the clay may help to stabilise the 
nest in strong winds.

In earlier times, the Baya weaver 
was trained by street performers in 
India for entertainment. They could 
pick up objects at the command of 
their trainers. They were trained to 
fire toy cannons, string beads, pick 
up coins and other objects. These 
uses have been noted from the time 
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for the Andaman and Nicobar 
islands when an undersea earth-
quake of 8.7 magnitude occurred. 
It provides information to author-
ities in South Asia, Southeast Asia 
and the Middle East about earth-
quakes. 

According to officials, an early 
tsunami warning can help the 400 
million people living in India's 
coastal areas to save themselves. 
According to INCOIS director, 
S.S.C. Shenoi, with advanced con-
cepts of quantitative forecasts, In-
dia's tsunami bulletins are timely 
and accurate compared to many 
contemporary systems. 

So, India is also playing a key 
role in the Indian Ocean Tsunami 
Warning and Mitigation System 
(IOTWS), which the Intergovern-
mental Oceanographic Commis-
sion of UNESCO has developed.

“Ok, Dad. Now I have under-
stood that we have early warnings 
to escape from tsunami disasters. 
Now I have no fear, Mom! Let’s 
go into the water and play,” an ex-
cited Samudra says as he rushes 
towards sea.



of Emperor Akbar.
The two species of weaver 

birds found in Sri Lanka closely 
resemble in outward appearance 
as the Indian sparrow. The male 
resembles the female during the 
off season while after the spring 
and autumn seasons it assumes 
a canary-coloured crown and 
other yellow patches, generally 
well distributed over most of 
its brown and white body. This 
decoration it loses when there is 
no nesting to occupy its attention. 
The weaver birds generally 
love to live and build their 
nests in colonies and generally 
choose the neighborhood of a 
convenient tank or a terraced 
rice field. Being graminivorous 
animals they find paddy fields 
furnishing valuable granaries for 
their food. They depend on wild 
grass as well as crops such as 
rice for both their food (feeding 
on seedlings in the germination 
stage as well as on early stages 
of the grain) and nesting 
material. They also feed on 
insects (including butterflies), 
sometimes eating small frogs 
and molluscs, especially to feed 
their young. Their seasonal 
movements are governed by the 
availability of food.

The nests of the bird almost 
hang from the north and east 
exposures of the trees in which 
they are built. They are generally 
suspended on the sheltered side 
of the trees.The nesting houses 
of the birds generally swing to 
and fro. They hang freely in air 
and swing from the trees in such 
a fashion that they cannot be 
approached from below or from 
the neighbouring branches. 
When that end is accomplished 

Prandeep Borthakur

the birds generally suspend their 
nests not more than fifteen feet 
from the ground.

Another striking feature in Baya 
weaver birds is that they generally 
build a new nest once or twice a 
year. They also seem to repair and 
renovate the old ones too. This 
can be found from the contrast 
of colour between the nests and 
the old grass employed in the 
process of making nests. Indeed a 
tree colony of several dozen nests 
exhibit a collection of structures 
varying in age from old specimens 
battered by months of wind and 
rain to the new and fresh nests on 
which the builders work.

The Baya weaver bird generally 
hatches one to four white eggs. 
When the young birds are first 
hatched they  are fed by the parents 
with the food brought in through 
the long tube but in some cases 
openings or crevices are made by 
the male bird from the outside 
directly into the egg chamber and 
the young birds are fed through 
these holes.

The materials used for making 
the nests are mostly pliant grass 
stems and other tough fibres 
especially strip of palm leaves. The 
birds generally strip off the leaves 
of palms. And how does the Baya 
weaver bird collect the materials 
for its nest? It generally bites a 
small piece from the base of palm, 
sisal, hemp or other fibrous plants. 
The bird then makes an incision 
towards the tip and then grasps 
a few strands of the margin in its 
beak. By jerking its head away 
from the leaf the bird tears off a fine 
cord corresponding to the distance 
between the two incisions.It then 
wraps up a considerable quantity 
of fibrous material around a leaf.

When the female Baya weaver 
bird completes the egg chamber 
of the nest it diverts its attention 
to the completion of the interior 
of the nest and generally leaves the 
work of the exterior to the male 
Weaver. The couple generally work 
together. The male bird completes 
the entrance or spout reinforcing 
the walls of the upper nest and 
then starts the second nest.

While building the nest, both the 
male and the female seem to be 
enjoying the task. The male often 
sings a melodious song as it joins 
with his mate in weaving the nest 
material into place. Even after the 
eggs have been laid  the male still 
continues to lengthen the entrance 
tube and the female bird starts to 
incubate the eggs. The completed 
nest is a firm springy contrivance 
and well woven.

The weaver bird is an intelligent 
animal, and makes for an engaging 
presence in any aviary if it is 
afforded plenty of room in which 
to build and breed. According to 
the IUCN (International Union for 
Conservation of Nature) Red List 
Category, the Baya is classified as 
a least concern species. However, 
this bird is not immune to threat, 
particularly related to human 
activities.

The nest is sought after because 
of its ornamental value. During 
nest collection, nestlings may still 
occupy the nest and many were 
simply thrown away. Also  nest 
trees are sometimes dragged down 
during collection and thus lead 
to reduction in suitable nesting 
platforms. 
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On a recent visit to my friend’s 
place, I saw him watching a 

newly released movie on his phone. 
I was curious: “Hey, how are you 
watching this new movie? The 
DVD has not been released yet, 
right?” 

My friend laughed sarcastically, 
”Install Android Root, Man! And 
then just enjoy anything for free!” 

This made me curious. What 
was Android Root and how was 
it making all this possible? As I 
started digging for information, 
I came across several interesting 
facts about Android Root.

The need to provide flexibility 
has pushed many mobile firms 
into including Android Root as 
a feature in their recent models. 
Android Root offers options to 
modify system applications and 
bypass the restrictions imposed 
by hardware companies. With full 
control over Android Smartphones, 
a user can uninstall bloatware -- 
unwanted software included by 
the mobile phone manufacturer, 
enjoy additional functionalities 
by specialized apps that require 
administrative privileges, or run 
paid apps for free.

But is Android Root safe? 
Since Android has an extensive 
applications market and several 

developers, the question is more 
complex than it appears. The 
debate gains a fresh lease with 
Zyiyun Quian’s presentation in 
the 22nd ACM Conference on 
Computer and Communication 
Security, which was held in the city 
of Denver, Colorado in October 
2015.

 Even though legitimate, 
Android Root techniques operate 
by exploiting vulnerabilities in 
the Android system. Malicious 
softwares also work on the same 
principles to gain administrative 
controls on our phone. This 
means, both Android Root and 
malicious softwares need a set 
of vulnerabilities to gain root-
administrative access.

 Now, imagine an 
organization having a biometric 
system installed on its gates. You 
need to verify yourself each time 
you want to cross the gate, even 
to have a cup of tea or just roam 
around after lunch. The security 
system keeps track of you every 
time you cross the gates. So, how 
do you bypass the biometric 
system? By creating another 
legitimate passage, which could 
mean compromising the guards. 
But then, the same route could 
open the door for thieves and 
endanger your organization. This 
is what happens when you install 
Android Root.

Zyiyun Quian found that major 
antivirus softwares found it 
difficult to detect codes written by 
large root providers. Further, the 
protection systems provided by 
Android Root providers may not be 

adequate, resulting in uncontrolled 
secondary passage for attackers. 
If not carefully controlled, the 
installed Android Root could 
also be abused by attackers to 
gain unauthorized root privilege. 
Attackers can steal information 
stored in the device -- passwords 
and bank details. Smartphones 
are increasingly hot targets for 
cyber-criminals, and the volume 
of mobile threats is growing much 
faster than it did for PCs.

 In today’s era of net-
banking and e-ticketing, it is 
therefore imperative to generate 
awareness among the consumers 
to weigh the pros and cons before 
overriding their systems with 
publicly available root applications; 
at least until Google, and other 
developers offer advanced security 
for Android rooting. 

In theory, all commercial 
Android Root providers should 
provide adequate protection. 
Unfortunately, attackers can “steal” 
the well engineered, adapted, and 
tested methods developed by 
Android Root providers. Zyiyun 
Quian’s study may also trigger 
a public policy/legal discussion 
on regulation of Android Root 
providers. 

Android root is a smart application 
that gives us tremendous control 
on our Smartphone. But before 
installing it, try to assess the 
security protections provided by 
your Android Root provider. 

And about my friend, the 
last I heard from him, he was 
exasperatedly trying to recover 
data on his mobile -- that had been 
hacked!.

Android Root: 
Caution Before Taking That Route

Sunita D
havale
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Scientists in Australia have found 
that geckos use a novel repelling 

technique to keep them clean and 
dry. Scientists have been looking at 
the repelling mechanism by which 
geckos, or lizards, keep themselves 
sparkling clean despite thriving in 
the dust. When researchers at the 
Australian University of the Sun-
shine Coast examined the skin 
of the geckos under a high-speed 
camera the novel method of its 
self-cleaning mechanism came to 
light.

When you look at geckos they 
look bald with no appreciable hair. 
However, the lizard’s skin is cov-
ered with very dense bacterium-
sized hairs. There hairs are so small 
and thin that a thousand would be 
equal to just one human hair!

When a tiny water droplet falls, 
rather than flattening out it re-
mains perched on the top of the 
skin of geckos. Our skin has dense 
tiny hair and hence the water 
droplet spreads out and wets the 
skin. But in geckos, air is trapped 
between the hairs preventing the 
water from touching the skin. 
The gecko’s skin is, therefore, said 
to be hydrophobic, that is, water-
resistant or not capable of getting 
wet.

When a micro-droplet of water 
falls on the gecko it combines with 
other droplets. A water droplet 
has a nearly spherical shape due to 
surface tension. When two micro-
droplets combine the total mass of 
the water is the same, but the

 surface area of the combined 

drop is less than the total of the 
two drops. Therefore, a small but 
definite excess energy is released 
by the water droplets. The expelled 
energy is converted into kinetic 
energy and the combined droplet 
acquires momentum.

As the droplets form and merge, 
they carry dirt, spores, and other 
foreign material with them. When 
they leap away, they remove these 
contaminants from the gecko. It 
seems as if the gecko possesses an 
auto-cleaning skin. Keeping sur-
faces clean and free from dew or 
other small droplets may reduce 
the growth of bacteria and fungi. 
So, the gecko skin is not only free 
from dirt but the skin is also de-
void of bacteria, virus and other 
microorganisms.  

Similar microscopic textures 
were earlier discovered to have 
self-cleaning properties. For in-
stance, in the lotus the water even 
flies off as if it was mercury. 

Researchers are now trying to 
replicate gecko skin architecture 

to come up with water-repelling, 
self-cleaning, anti-bacterial and 
biocompatible coatings. There are 
a number of potential practical ap-
plications.

Take, for instance, the self clean-
ing keyboard. The keys of this 

keyboard have millions of 
tiny plastic nanowires that 
bump off any external dust 
or dirt particle. Scientists 
have also designed a defog-
ger that just rolls off rain-
drops or any other large 
droplets that fall.

Ships require lots of en-
ergy to overcome drag 
(friction). Scientists hope 
to create a chemical coat-
ing that repels water, sav-
ing considerable on-board 

power of the ships.
         And what about buildings 

that clean themselves? Well, paints 
with a hydrophobic character are 
being designed for the outer sur-
face of buildings. These paints will 
simply wash off dust in the next 
rainfall.

New coating could also be ap-
plied to hospital garments, sports-
wear, military uniforms and rain-
coats. Researchers estimate that 
the coated material could appear 
in the market within five years.

The research is yet another af-
firmation of the fact that nature 
abounds in wonders – we just need 
to learn from it.

Referemce:
http://cdn.intechopen.com/pdfs-wm/39254.pdf

     Cleanliness is next to Godliness

Kshitij Singh

SCIENCE | CLEANING
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Have you ever participated in 
a spoon-lemon game? Very 

interesting. You have to carry the 
lemon perched on top of the spoon 
and walk without dropping the 
lemon for a distance. This is the 
game. It is not so easy, why?  While 
walking lemon oscillates and falls. 
If you carry a cup of drink while 
walking, what happens? Certainly 
it sloshes and the drink spills. It’s 
so hard to walk with a cup brim-
ming with coffee without spilling. 
It happens to you, to me, perhaps 
to all. It’s a common phenomenon 
in everyday life. But we don’t think 
about. Since we observe it daily, we 
take it as usual. Even we don’t try 
to find solution.

This most familiar phenomenon 
of spilling and splashing of cof-
fee/tea from a cup or spilling of 
water from a bucket while walk-
ing has explored systematically 
by R.Krechtnikov and his student 

H.C.Mayor from 
Department of 
Mechanical Engi-
neering, Univer-
sity of California, 
Santa Barbara, 
California, USA.

A lot of Phys-
ics especially Bio-
mechanics, liquid 
sloshing engineer-
ing and dynamics 
is involved. Par-
ticularities of the 
common cup siz-
es, the properties 
of the liquid and 
the biomechanics 
of human walking 
are responsible for 
the phenomenon. 

This problem is an example of the 
interplay between the complex 
motion of a cup/mug/bucket, due 
to the biomechanics of a walk-
ing individual, and low viscosity-
liquid dynamics. By modeling 
the fluid and walking dynamics 
of situation, and comparing the 
math’s with some real world walk-
ing with coffee experiments Kre-
chtnikov and Mayor uncovered 
the said problem.

To address the challenge they 
set up a model in which a human 
subject was asked to walk natu-
rally with different speeds along 
straight line path, with accelera-
tion. Different regions of walk-
ing exposed with high resolution 
video cameras, when person fo-
cused on trying not to spill and 
not concerned with spilling. The 
back-and-forth, lateral, vertical 
and pitching motion analyzed.  
The sloshing of liquid in a cylin-

drical container like cup/mug is 
similar to the motion of a pendu-
lum. From their experiments they 
found that natural frequency of 
oscillation depend on the liquid’s 
height, diameter and gravity.

You may think that walking fast-
er would mean you will not spill 
or spill less. Ha, intuition is not al-
ways the best guide. But it is found 
that the faster you walk, the closure 
to the natural sloshing frequency 
of the coffee, therefore larger the 
chance of coffee spilling. On the 
other hand it is easy to reach the 
lowest frequency oscillation of cof-
fee rocking back and forth in a typ-
ical mug/cup of 10cm tall and 7 cm 
of diameter by walking at a normal 
pace. They also found that when 
persons focused on their cups, the 
average number of steps they took 
before spilling is increased greatly. 
If we take of suddenly by giving ac-
celeration, a huge coffee wave build 
up instantly and it will crash over 
the rim after just few steps.

From the experimental study 
they concluded that there are ways 
to control liquid spilling from the 
container. Best way to prevent fluid 
spilling from the container is 1. To 
have an unusual cup which is flex-
ible to act as sloshing absorber in 
suppressing liquid oscillations, 2. 
A series of concentric rings (baf-
fles) arranged around the inner 
wall of the container which damp 
the large sloshing mass flow And 3. 
Having a container with different 
shape and size.

Of course by walking slowly one 
can avoid coffee spilling. But for 
the large scale liquid carry contain-
ers this study is very much useful. 
To carry milk, buttermilk, lite vis-
cous curries in a lunch stuff these 

 Walk with a full cup of coffee, without spill?
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Some like hot coffee, 
some like ice coffee. 

But no one likes room 
temperature coffee. 

Why? 

POEM | OF THE MONTH

methods can be followed. A dec-
ade ago the University of Chicago 
Burn center did a sample survey 
on cause of burns and who are the 
victims? They found that out of 
640 burn injured patients 140 were 
children under the age five only. 
Among these 118 were faced un-
intentional scald burns. 14% of the 
burn injured patients, cause of in-
jury was spilling of hot substance. 
This can be avoided by improving 
the shapes of containers what we 
use for carrying hot liquids.

Still there is a scope to study 
about controlling of spilling. 
Along with the above parameters 
the influence of gender factor, step 
length, step velocity and foam on 
top of the liquid, etc.  can be stud-
ied.

 Source: http://www.engineering.
ucsb.edu/~rkrechet-lab/files/publi-
cations/pre2012.pdf
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An animal, herbivore or carnivore, may not talk;
It may be summer or it may be winter,
And it still sends information, receives information,
Hence, I say, it is a good communicator.

  An animal, lets others know of it’s presence;
 It may be summer or it may be winter,
 And it alerts others, attracts mate,
 Hence, I say, it is a good communicator.

An animal, locates it’s young or kin;
It may be summer or it may be winter,
And it rubs, grooms, wrestles, cuddles,
Hence, I say, it is a good communicator.

   An animal, gives off chemicals in urine or scent;
  It may be summer or it may be winter,
                And it marks territory, finds prey,
                Hence, I say, it is a good communicator.

An animal, feels vibration or hears sound;
It may be summer or it may be winter,
And it makes sound, from squeak to growl,
Hence, I say, it is a good communicator.

  An animal, looks, stares, raises its hackles;
                It may be summer or it may be winter,
                And it shakes, moves body, flattens its ears,
                Hence, I say, it is a good communicator.

 Scientists will try and try to get their cues;
It may be summer or it may be winter,
And some found its all about the smell in many,
Hence, they say smell has a genetic signature.
Smell can detect colony, offspring or a kin;
Hence, I say, Animal is a good communicator,
Not in fiction or children’s literature, but in real...

An Animal, 
A good Communicator

Sunita D
havale



Every so often, we witness 
scenes such as an inebriated 

person staggering along, mutter-
ing some nonsense, or slumped 
in a filthy gutter, unmindful of 
the honking cars and the usual 
din around. It can happen in your 
own living room. A group of old 
friends, a peg or two, the feel-
good-factor gently leading to a 
brawl, sometimes even to ‘fists’. 
The question doing rounds next 
day – ‘did he do it? How could he, 
such a gentleman’ 

Was he unconscious during his 
unruly behaviour? Not so in the 
real sense. He is just lost to the 
surroundings. He does not know 
- who he is, where he is or what 
day or time it is. He is not sober. 
Let us call him ‘disoriented’. Sleep-
lessness, extreme anxiety too can 
cause disorientation. Ha 'disori-
entation'; this implies that there 
are times when brain is 'oriented'. 
With this backdrop in mind, let us 
see what it means to be ‘oriented’

One moment I am here, one mo-
ment I am there in my thoughts – 
from one place to another, from 
one moment to another. Times 
change, scenes change, people 
around me change – I remain the 

same, I am aware; my thoughts 
change, I remain the same. I can 
sense my presence here, there, 
now and then – I may take all 
this for granted but I am aware 
of my identity, my existence, and 
my bearings. I can also say – I am 
conscious; consciousness implies 
functions of orientation in time, 
space and your personal existence. 
Orientation constantly provides 
an understanding of: Who am I? 
Where am I? What time of day is 
it? Which year is it? Perhaps that 
is why once we wake up from tem-
porary loss of consciousness our 
question is 'where am I'?

Orientation in space, time and 
person is a basic ability; neurolo-
gists and psychiatrics use this for 
mental status examination. In 
short, orientation means the tun-
ing between the person and his ex-
ternal world; the person refers not 
only to the spatial land marks but 
also to remembered and imagined 
events and people around.

Who is in charge of all this? 
Brain must be having an internal 
GPS-like arrangement to achieve 
such precise orientation.

But it is not yet very clear wheth-
er such mental orientation de-

pends on specific neurocognitive 
systems, that is to say ‘are there any 
anatomical landmarks that can be 
involved in orientation process?’. 
You mobile phone 'knows' that it 
is connected to a particular tower, 
that is its place in the network. Is 
there any network map in the brain 
where we locate ourselves every 
moment? That is the question? 
There is a flurry of activity in this 
direction among several neuro-
scientists with an assumption that 
distance in one orientation domain 
affects the apparent distance in the 
other two.

With this idea in mind, scientists 
set out to solve the mystery using 
available neuroimaging techniques. 
Modern imaging techniques called 
functional magnetic resonance im-
aging (fMRI) looks at blood flow in 
the brain to detect areas of activ-
ity, captured on a computer – tell-
ing you how the brain works. The 
technique works on a principle 
that oxygen –poor hemoglobin in 
the blood is affected differently by 
a magnetic field than the oxygen-
rich hemoglobin.  Brain tissue 
that is more active because more 
neurons are firing will need more 
blood flow and therefore blood 

 In Twilight Zone 
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flow can be used to deduce rela-
tive brain activity. 7- Tesla fMRI is 
an improved technique enabling 
one to study common and unique 
brain responses to complex stimu-
lations; in addition, it also enables 
one to relate functional response 
patterns to structural properties of 
the brain.

In a recent study published in 
PNAS by Peer and collaborators, 
sixteen healthy right-handed per-
sons, including five females with 
a mean age around 25-years par-
ticipated in the program that used 
the 7-Tesla fMRI technique. Par-
ticipants were given two stimuli 
from the same domain (space, 
time or person) and they had to 
determine which of the two stim-
uli is closer to their present loca-
tion, temporally closer to current 
time or personally closer to them-
selves. Also they had to answer 
as quickly as was possible. In the 
control experiment, they viewed 
similar stimuli but were asked to 
indicate whether or not any words 

contained the letter T. Rigorous 
statistical methods were applied to 
all the data generated. 

Their results (figures not shown 
here) show that a region called 
precuneus is active in all domains. 
The medial prefrontal cortex is ac-
tive only in the person and time 
orientation.

The results also indicated that 
there is specificity of each cluster 
to one orientation domain 

Precuneus is part of the brain 
hidden in the fissure between the 
two cerebral hemispheres. The 
above study reports that this re-
gion is active in all three orienta-
tion domains whereas prefrontal 
cortex only in the person and time 
orientation. They hypothesize that 
mental orientation in space, time 
and person produces a sequential 
posterior-anterior pattern of ac-
tivity in each of the participant’s 
brain. They also overlap particu-
larly in the person orientation 
-with the brain’s default mode net-
work (DMN).  DMN represents 

regions that are active when the 
brain is at wakeful rest –not doing 
anything with no intentional sen-
sory or motor inputs. All this can 
be summarized as

a.There is a functional subdivi-
sion along the back to front axis.

b.Being adjacent to each other, 
there is relationship between the 
three domains

c.DMN is deactivated in cogni-
tive tasks; it provides self-refer-
enced in different domains with 
an emphasis on person orientation

Studying patients with disorien-
tation can be another way of un-
derstanding brain functions. Pa-
tients with traumatic brain injury 
regain their orientation gradu-
ally, from personal to spatial and 
temporal orientation, whereas 
patients with Alzheimer’s disease 
typically loose orientation in time 
first, then in place and then in per-
son. This suggests partially sepa-
rate systems may cause orientation 
in each domain.

In the Alzheimer’s brain, mas-
sive cell death causes the cortex to 
shrivel – damaging areas involved 
with thinking, planning, remem-
bering with a general collapse.

All these results indicate that, af-
ter all, mental orientation appears 
to have specific correlation to neu-
rocognitive systems in the brain. 
More work is necessary for further 
understanding of the enigmatic 
brain. This most mysterious organ 
on this planet is not ready yet to 
spill its secrets!  

Brain system for mental orienta-
tion in space, time, and person.

Referemce
www.pnas.org/con-
tent/112/35/11072.full

A
rati Karekatte
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Haste to Waste!
The waste that we discard also 

has potential. This has been 
amply shown by a Swedish model 
of waste incineration and energy 
extraction, something that India 
too might need to adopt.

India is among one of the fastest 
developing countries in South 
Asia. Our cities, towns, villages 
are growing fast. The World 
Bank estimates that the rate of 
urbanization in India is about 
2.33%. 

Each one of us -- children, adult 
and old -- on an average throw 
10 kg of waste every day! About 
127485.107 MT of waste in a day.  
With rise in population, there is 
a steep rise in consumption of 
resources. This in turn generates a 
huge amount of waste throughout 
the country. The amount of solid 

waste had almost doubled in a span 
of less than 10 years. 

Solid waste has a larger 
implication on environment and 
human health. A variety of problems 
may arise due to improper disposal 
of waste. Rag-pickers, school 
children, and workers in facilities 
producing infectious material are 
more susceptible.

Solid waste is generally disposed 
in open land-fill sites. This may 
give rise to a series of problems.

The soil may get contaminated. 
Percolation of contaminated 
soil will lead to ground-water 
contamination. Animals and birds 
consuming waste may lead to bio-
magnification, with toxin entering 
the human food chain. Foul gases 
released from decaying waste can 
cause respiratory diseases. In the 

long run, this could even lead to 
malformation or congenital and 
neurological disorders. Obviously, 
the aesthetics and scenic image of 
the place also gets marred.

Where there is a problem, there is 
also a solution. Sweden has shown 
the way of not only mitigating 
the problem of waste but also 
generating much-needed energy 
from the waste.

Solid waste emerges both out of 
residential regions and industrial 
activity. However, only 1% of the 
waste from the Swedish houses gets 
converted to rubbish while the rest 
is recycled in one way or the other!

Waste is collected in an organized 
manner so that the waste gets 
segregated. In the first category, 
food, newspaper and other 
biodegradable items are collected. 

ENERGY| TECHNOLOGY
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Next to be collected are hazardous 
wastes like metals, batteries, etc. 
while plastic waste is collected 
separately. It is mandatory for the 
people to segregate the waste from 
the house before they are placed in 
the municipal dust bins. Each bin 
has three containers for specific 
types of wastes. 

Municipalities further segregate 
the waste, and transport it from the 
city dustbin to processing centres, 
known as recycling stations.  And 
from there the waste is transported 
to incineration centers, where the 
combustible waste is burned. The 
burning evolves heat, which is 
used to produce steam. Electric 
generators are driven by steam. 

A rough estimate reveals that 3 
tons of solid waste equals energy 
from one  ton  of   a   conventional 
resource.

Sweden has set up 32 plants for 
incinerating waste.   Every year 
2.2 million tons of waste is treated 
in incinerators. In fact, waste to 
energy conversion has become 
a business today. The country is 
now even importing waste from 
Norway and UK. 

The Swedish Waste Management 
and Recycling Association (Avfall 
Sverige) claims that they emit half 
of the permitted level of emission 
from incinerators; environmental 
concerns are well taken care of.

In India a few pilot projects have 
commenced on the waste–to-
energy concept.

A study published in Journal of 
Environment and Earth Science 
shows that the rich class consume 
more than the lower-income 
group, resulting in a higher waste 
generation rate. Incineration of 
waste is expensive but land for 
incineration is inadequate. The 
first large-scaleincineration plant 

was built in 1987. It was soon shut 
down due to poor maintenance, 
and hence   performance. Presently, 
26 Megawatts of power is generated 
through two incinerator-based 
power plants.  Except for a few 
posh areas the rest of Delhi is fast 
turning into a “Garbage City”.

Another study published in 
the Indian Journal of Science 
and Technology gives an insight 
intosolid waste disposal in 
Chennai. About 5200 tons per day 
of solid waste is presently disposed 
as open landfill. Out of which urban 
residents are major contributors. 
Only 2460 tons/day of useful waste 
has a power-generating capacity 
of 144.31 MW. The rest is either 
non-combustible, or moisture. 
The net operational profit/annum 
from solid waste to energy project 
is found to be much greater than a 
wind farm project.

It needs to be realized that we 
have a limited area of land with an 
unlimited supply of waste and that 
improper waste disposal may lead 
to a variety of health problems for 
the lives around it. Municipalities 
and Municipal Corporations are 
still using old techniques like land-
filling to get rid of solid waste. 

In the long-run the world must 
produce less waste to get rid of it. 
But for now the Swedish model 
of waste incineration and energy 
extraction is the way to go. If 
implemented with due diligence, 
it could work wonders for waste 
management  in India too.

Reference:

Swedish Waste Management 
and Recycling Association (Avfall 
Sverige)

Made In India

Indian scientists have recently 
developed a new material called 

‘heteroatom’ having  potential for 
application in various energy-re-
lated technologies.

The material scientists led by Dr. 
T. N. Narayanan from the Cen-
tre for Interdisciplinary Sciences 
(CIS) of the Tata Institute of Fun-
damental Research, Hyderabad, 
T.V. Vineesh  of the CSIR-Central 
Electrochemical Research Insti-
tute along with other researchers 
developed this new material.

This new material is a metal or 
metal-oxide free, doped graphene, 
derived from rhombohedral bo-
ron carbide (B4C). B 4 C is one 
of the hardest materials in nature 
next to diamond and cubic boron 
nitride. It is converted and sepa-
rated in bulk to form heteroatom 
(boron, B) doped graphene (BG)

Alessandro Volta (1745-1827) 
discovered that dissimilar 

metals separated by a moist paper 
soaked in salt water have different 
voltage potential.

The first rechargeable battery 
was the lead acid invented by Gas-
ton Planté in 1859.

The work on the idea of  lithium 
battery began in 1912 under

Gilbert Newton Lewis (1875-
1946) in the US. 

In 1991, the Sony Corporation 
commercialized the first lithium-
ion battery and manufacturers fol-
lowed.  

The energy density of lithium-
ion is typically twice that of the 
earlier nickel-cadmium.  The high 
cell voltage of 3.6 volts allows 
battery pack designs with only 
one cell. Most of today’s mobile 
phones run on a single cell.

ENERGY| TECHNOLOGY



Powering the Batteries 
Imagine you forget to charge 

your mobile phone ahead of a 
hectic, busy day. Especially if you 
have to travel or commute in the 
city. And just when you need it 
your phone decides to go to sleep. 

We would be the happiest if the 
batteries in our smart phones, 
laptops, digital cameras and 
sundry other electronic devices 
could hold more charge. But 
then it should not be costly or 
become heavy.

Storage batteries power most 
of our gadgets and vehicles. They 
are widely used in solar power 
plants, telecommunication and 
satellites as well. The storage bat-
tery industry in India -- automo-
tive and industrial -- earned 177 
Crore Rupees in 2013, according 
to  the International Battery and 
Storage Alliance (IBSEA). And 
with the expected increase in so-
lar power grids, the industry es-
timates to grow at a rate of 60 per 
cent a year now onwards.

There is also a global demand 
to create a clean environment for 
which several initiatives are being 
taken, such as, developing electric 
vehicles, fuel cells, etc. But with 
today’s storage batteries we can 
run a car for less than 200 km, 
before it has to be recharged. The 
industry is targeting to run a car 
for 500 km in a single stretch.

Experts the world over are 
in search of new environment 
friendly, efficient, lightweight 
methods and materials suitable 
for battery manufacturing. But 
before we look at some of these 
developments let us try to under-
stand the science that goes into 
these batteries.

A battery comprises two elec-
trodes – a ‘cathode’ and an ‘anode’. 
In present-day batteries the anode 
is often made of graphite, and the 
cathode of lithium oxides. Lith-
ium is the common choice due 
to its light weight and greatest 
energy density (energy/volume) 

among metals.
 The lithium ions lodge 

themselves in these materials dur-
ing the charging or discharging 
processes. The two electrodes are 
separated by a wall, called the sep-
arator. The separator allows only 
lithium ions traveling between the 
two electrodes, but not electrons.

 During the discharge of a 
battery, the lithium ions shift from 
the anode to the cathode. And the 
electrons take a route via an elec-
trical device, which is then pow-
ered by the resulting electron flow. 
Electrons and ions meet again in 
the cathode. When the battery is 
charging, the ions and electrons 
are forced to flow in the opposite 
direction. 

For the battery to work effec-
tively and for a long time, the ions 
need to be able to move in and out 
of the electrode materials easily. 
The shape and size of the electrode 
materials should not change much 
through ‘charging and                        dis-
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ide (Lithium Cobaltate), Lithium 
Manganese Oxide (also known 
as spinel or Lithium Manganate), 
Lithium Iron Phosphate, as well as 
Lithium Nickel Manganese Cobalt 
(or NMC) and Lithium Nickel Co-
balt Aluminum Oxide (NCA).
New Materials 

The initial Lithium-ion battery 
used coke (coal product) as the 
anode and since 1997 most Li-ion 
batteries use graphite to attain a 
flatter discharge curve, which im-
plies a steady output. For the anode 
several additives are being tried, 
including silicon-based alloys. Sili-
con achieves a 20 to 30 per cent in-
crease in specific energy at the cost 
of lower load currents and reduced 
cycle life. 

Nano-structured lithium-titanate 
as anode additive shows a prom-
ising cycle life, good load capa-
bilities, excellent low-temperature 
performance and superior safety, 
but the specific energy is low.

In 2002, researchers from MIT 
and Quebec Hydro developed a 
new technology that used LFP-
Lithium Ferro Phosphate (LiFe 
PO4) -- a natural mineral -- as 

charging’- absorption and release 
of the ions.

The capacity of these batter-
ies typically fades after a certain 
number of charging and discharg-
ing cycles. This is due to the physi-
cal changes in the electrodes. Ex-
pansion of the electrode material 
takes place during charging. Dur-
ing discharge, the materials con-
tract again, but do not reach their 
original state. For instance,  if the 
volume of the electrode changes 
during charging from 50 microm-
eters to 120 micrometers. Howev-
er, during discharge, the electrode 
contracts only to 80 micrometers. 
During charging and discharging, 
electrode particles break apart, the 
electrode structure disintegrates, 
and the fragments lose contact 
with the rest of the cell.

A battery comprises two elec-
trodes – a ‘cathode’ and an ‘anode’. 
In present-day batteries the anode 
is often made of graphite, and the 
cathode of lithium oxides. Lithium 
is the common choice due to its 
light weight and greatest energy 
density (energy/volume) among 
metals.

 The lithium ions lodge 
themselves in these materials dur-
ing the charging or discharging 
processes. The two electrodes are 
separated by a wall, called the sep-
arator. The separator allows only 
lithium ions traveling between the 
two electrodes, but not electrons.

 During the discharge of a 
battery, the lithium ions shift from 
the anode to the cathode. And the 
electrons take a route via an elec-
trical device, which is then pow-
ered by the resulting electron flow. 
Electrons and ions meet again in 
the cathode. When the battery is 
charging, the ions and electrons 
are forced to flow in the opposite 
direction. 

For the battery to work effec-
tively and for a long time, the ions 
need to be able to move in and out 
of the electrode materials easily. 
The shape and size of the electrode 
materials should not change much 
through ‘charging and discharg-
ing’- absorption and release of the 
ions.

The capacity of these batteries 
typically fades after a certain num-
ber of charging and discharging 
cycles. This is due to the physi-
cal changes in the electrodes. Ex-
pansion of the electrode material 
takes place during charging. Dur-
ing discharge, the materials con-
tract again, but do not reach their 
original state. For instance,  if the 
volume of the electrode changes 
during charging from 50 microm-
eters to 120 micrometers. Howev-
er, during discharge, the electrode 
contracts only to 80 micrometers. 
During charging and discharging, 
electrode particles break apart, the 
electrode structure disintegrates, 
and the fragments lose contact 
with the rest of the cell.

Today, the common cathode 
materials are Lithium Cobalt Ox-
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SNAKES, SNAILS, SINISTRALITY

Snail shells are somewhat like 
our hands –mirror images of 

each other; but you if you laid them 
one above the other, they wouldn’t 
match! Snails for example have 
a distinct pattern to their shells – 
they are curved either in a right 
handed or left handed manner. The 
two forms are non-overlapping 
mirror images of each other. 

Most snail species around the 
world are overwhelmingly dextral, 
or right handed. Only a handful of 
left handed species are known. Usu-
ally species can be found in only 
one of the two forms, though rare 
individuals of the opposite handed 
form do occur. Only a few species 
of snails are found with both forms 
together in the same populations. 
That is, when you view a shell with 
its sharp end pointing towards, and 
the opening facing you, the direc-
tion in which the opening points 
gives the handedness of the snail. 

Interestingly, this handedness 

also lends directionality to the 
reproductive organs of the snail, 
making it hard for oppositely ori-
ented individuals to mate. The two 
forms could continue to prolifer-
ate without interbreeding – which 
could lead to the evolution of spe-
cies!

Handedness in shell coiling of 
the shell offers an interesting ad-
vantage – protection from preda-
tors. Animals such as birds, crabs 
and snakes, which prey on snails 
have evolved to deal with the pe-
culiar directionality of the shells. A 
snail which happens to be coiled in 
the left hand form therefore is less 
likely to be eaten, simply because 
its shape is too inconvenient for 
the predator.

 The Southeast Asian snakes of 
the subfamily Pareatinae special-
ise in eating snails dextrally coiled 
snails. These snakes have evolved 
to have more teeth on their right 
jaw, than on the left. When pre-

ENERGY| TECHNOLOGY

cathode material  and Nanotitan-
ate as the anode. Because of its low 
cost, non-toxicity, natural abun-
dance, excellent thermal stability, 
safety characteristics, electrochem-
ical performance, and specific ca-
pacity (170 mAh/g) it gained some 
market acceptance.

More recently, in January 2015, 
scientists at the ETH University in 
Zürich, Switzerland discovered a 
material -- vanadate-borate glass 
-- that may have the potential to 
double battery capacity. The re-
searchers are using the glass as a 
cathode material. The material is 
made of vanadium oxide (V2O5) 
and lithium-borate (LiBO2), and 
coated with reduced (decrease 
oxygen by a molecule) graphite 
oxide (RGO) to enhance the elec-
trode properties of the material. 
They used a vanadium-based com-
pound because vanadium is a tran-
sition metal with various oxidation 
states, which can be exploited to 
reach higher capacities. 

The researchers are using vana-
dium glass rather than its crystal-
line form to retain the structure of 
the initial material during charging 
and discharging. In glass -- “amor-
phous” material formats -- atoms 
do not arrange themselves in a reg-
ular lattice as they do when they 
are in a crystalline state. Instead, 
the atoms exist in a state of wild 
disarray. In this manner the battery 
life can be increased. 

With the requirement for porta-
ble storage power increasing every 
day, the quest for ‘light weight ef-
ficient materials and technologies’ 
continues.
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sented with left handed shells the 
snakes had trouble holding on to 
the shell and extracting snails from 
them, due to the structure of their 
jaws. 

In fact, crabs of the species Ca-
lappa flammea, which prefer prey-
ing on right handed shells have a 
specialised claw which lets them 
catch and crack right handed 
shells. The crabs are known to sim-
ply let go of the left handed species 
they come across.

Larvae of the water beetle Hydro-
philus acuminatus, which feeds on 
snails also have asymmetrical jaws, 
which are specialised for holding 
on to, and extracting the soft bodies 
of snails from right handed shells. 
If they found left handed shells, the 
larvae could not orient the shells in 
the ideal position eventually gave 
up and moved on to other shells. 

Similar instances of handedness 
offering protection from predators 
are also seen in fossil records of 
snail relatives. If a crab attack fails, 
there remains a jagged scar on the 
shell of the mollusc, even when the 
shell gets repaired. Scientists ex-
amined fossils of whelks and cones 
of the Plio–Pleistocene period. 
They found that more right handed 
shells showed scarring from crabs 
than the left handed ones. Crabs 
typically have an asymmetric 
claw, specialised in peeling mol-
lusc shells, on the right hand side 
of their bodies. This prevents crabs 
from effectively grabbing hold of 
or peeling left handed shells. If sin-
istral shells did indeed offer such a 
major survival advantage, why this 
is not reflected in a greater number 
of sinistral snails today is a ques-
tion that science is yet to solve. 

Handedness as a survival advan-
tage is not limited to snails alone. In 
fact, handedness may have evolved 
way back in the Cambrian period 
500 to 570 million year ago.  Trilo-
bites were ancient shellfish of this 
period; ancestors of our modern 
day horseshoe crabs. More than 
two thirds of scars found on tri-
lobites fossils occur on their right 
side. These scars often match the 
mouth parts of their possible an-
cient predator, Anomalocaris (an 
ancestor of modern day insects, 
shrimps and spiders), or other 
animals like fishes, arthropods and 
cephalopods. It is likely that both 
the trilobites as well as their preda-
tors were handed – that is the tri-
lobites preferred one side to escape 
attacks, while the predator would 
attack on the same side.

This delicate balance of preda-
tor and prey trying to stay one step 
ahead of the other continues.  Scale 
eating cichlids in the Tanganyika 
lake – which are a kind of fish have 
also evolved asymmetrical mouths 
that are left or right oriented. Fish 
with right inclined mouths bite 
scales of other fish from the left 
side, and vice versa. The propor-
tions of both kinds of cichlids are 

influenced by their prey which 
learns to be more alert on the side 
it is more frequently attacked from! 

Exactly how this asymmetry 
develops in animals has been a 
question scientists have long been 
trying to answer. Interestingly a 
protein called Nodal, forms of 
which, called orthologues can be 
found across frogs to fish to hu-
man beings. It plays a major role 
in defining symmetry very early 
on, during the early developmen-
tal stages. In vertebrates has been 
shown to determine both left-right 
symmetry and also handedness in 
humans. Very rarely, changes in 
the Expression of this protein can 
cause a rare condition! In extreme-
ly rare cases, called situs inversus 
totalis, where normal individuals 
are born with all of their organs on 
the opposite side of the body with 
respect to the normal!

Interestingly, the snail version of 
the Nodal protein too determines 
the direction of coiling of a snail 
shell based on the side of the em-
bryo – right or left – in which it is 
expressed. Absence of the protein 
leads to a long, tubular shell, since 
there is no signal to coil in either 
direction!

HANDEDNESS | EVOLUTION
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By the roadside, in West Siang 
district of Arunachal Pradesh, 

Chokri awaits the pickup van to 
take away her day's collection of 
short-horned grasshoppers to the 
nearby town. She will earn a few 
rupees, enough to buy some pulses 
and rice to feed her family.

The grasshoppers though have a 
long journey ahead as they would 
be processed for consumption in 
the city. Highly relished for their 
taste and palatable size, the insects 
(Chondracris rosea) are boiled, 
fried, turned into paste for chut-
neys for consumption or smoked 
for preservation. Called Mirbo by 
Chokri and her people, the Galo 
tribe, the grasshoppers are an inte-
gral part of their diet.

This might seem like a fantastical 
notion but entomophagy or eat-
ing insects -- derived from 'ento-
mos' meaning insects and 'phagein' 
meaning to eat -- is a reality. It is 
a prevalent dietary component in 
large parts of India. Being a tropi-
cal country, the natural vegetation 
of dense forests supports a rich 

and diverse insect life. The warmer 
temperatures support insects of 
larger size that tend to aggregate 
in greater numbers making them 
easier to gather for consumption.

The regional distribution and 
seasonal availability are dependent 
upon the local vegetation required 
to support insect growth. For in-
stance, Coleopterans – beetles 
-- are present in greater numbers 
during pre-monsoon and mon-
soon periods but are lesser during 
winter and spring.

Tribal communities that live off 
the produce of the land, be it for-
ested or cultivated, have always 
devoured insects. Insects are a 
valuable source of protein (amino 
acids such as methionine, cysteine, 
lysine and threonine) along with 
carbohydrates, fats, vitamins (A, B 
complex and C) and minerals (cal-
cium, iron, zinc, and phosphorus). 
Worldwide, it is estimated that in-
sects contribute up to 5-10% of the 
protein intake by indigenous tribes.

Up to 2000 insect species are 
considered edible among 3000 eth-

nic groups across 113 countries. 
The most common types of insects 
eaten are beetles, caterpillars, bees, 
wasps, ants, grasshoppers, locusts, 
crickets, cicadas, leaf and plant 
hoppers, scale insects, termites, 
dragonflies and flies.

In India, 255 edible insect spe-
cies are reported by J Chakravorty 
(2014), with a greater variety con-
sumed in the North-East region 
and lesser in central and south 
India. Arunachal Pradesh alone 
has 158 species, while Assam, Ma-
nipur and Nagaland have 16-40 
edible species with lesser numbers 
in Meghalaya. Although only six 
edible species are reported across 
central and south India -- Madhya 
Pradesh, Orissa, Karnataka, Tamil 
Nadu and Kerala -- reports from 
as early as 1813 mention the con 
sumption of termites by tribes in 
the Mysore-Karnataka region.

Besides their nutritive value, ed-
ible insects are highly valued for 
their health-enhancing properties 
by the tribal people. Abiding by the 
adage that ‘food is medicine and 

EDIBLE INSECTS IN INDIA:
TRIBAL WEALTH UNDER THREAT
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medicine is food’, using edible in-
sects for therapy or entomotherapy 
is normal. Interestingly, in Megha-
laya, where lesser number of edible 
insect species are consumed, most 
tribes use insect-based medicines 
compared to those of mammalian 
origin.

Across the world, tribes use in-
sects, some developmental stages 
like pupae and larvae and their 
products for relieving pain and 
boosting immunity, apart from 
their anti-bacterial, diuretic, an-
aesthetic, and anti-rheumatic 
properties amongst others. In 
fact, Dr Hans Boman of Karolin-
ska Institute has identified anti-
microbial peptides in insect larvae 
and compounds derived from the 
exoskeleton that are used as anti-
coagulants and to repair tissues in 
auto-immune disorders.

In north-east India, several tribes 
commonly use honey and bee’s 
wax to treat coughs and colds, 
wasps to enhance strength and 
against stomach disorders, blister 
beetles to treat skin allergies, etc. 
Ants have been used therapeutical-
ly against scabies, malaria, tooth-
aches, stomach disorders, blood 
pressure irregularities and to treat 
wounds. Compounds have been 
identified in soil-dwelling ants that 
have anti-fungal and anti-bacterial 
properties. Likewise, termite paste 
too is used to treat wounds in hu-
mans and domesticates like cattle, 
sheep and goats.

Insect gathering is closely related 
with other activities like subsist-
ence agriculture, firewood collec-
tion and animal husbandry. Vis-
its to cultivated fields, forests and 
scrublands include gathering wild 

foods for subsistence. Categorised 
as NWFPs (Non Wood Forest 
Products), edible insects depend 
upon the health of the prevailing 
ecosystems.  The number of spe-
cies recorded as edible is relatively 
few compared to the total number 
of insect species.

However, as they are associated 
with the indigenous population, 
they are also subject to environ-
mental risks. While the edible spe-
cies may not be threatened them-
selves, they could be indicative of 
the threats on insects in general 
and as an extension, the habitat it-
self.

The Food and Agriculture Or-
ganisation (FAO) report of 2013 
says that sensible entomophagy is 
in itself a self-regulating mecha-
nism for insect conservation and 
habitat preservation. For example, 
caterpillars consume leaves but the 
trees respond to this by generating 
more foliage. However, with hu-
man involvement, the balance of 
the edible insect population could 
be adversely affected by one or 
many factors.

Mopane worms in Africa are col-
lected from the mopane trees and 
sold for their high protein content. 
However, indiscriminate collection 
practises have resulted in dwin-
dling populations despite its com-
mercialisation since the 1990s.

Collection of insects in competi-
tion with other predators can affect 
population viability. Some insects 
may be predators and decompos-
ers themselves and their removal 
could destroy the delicate balance 
of other species within the ecosys-
tems.

Overexploitation can result in the 

loss of an entire species in an ex-
treme case, for example, 30 edible 
insect species in a Mexican town 
of Tuancalo have declined because 
of overexploitation by unqualified 
collectors. 

Indigenous knowledge, acquired 
over time through observation and 
trial and error, often includes the 
sustainable use of insects and their 
habitat. These traditional and high-
ly developed skills are passed from 
generation to generation and are 
an invaluable source for the pres-
ervation of entomophagy. They in-
clude having an understanding of 
breeding patterns, seasonal varia-
tions, habitat disturbances, climate 
changes and the use of correct col-
lection practises. With changing 
socio-economic conditions and 
dietary habits, this knowledge is 
declining and could be lost forever.

Like many natural resources, di-
rect damage to habitat, such as by 
deforestation, forest degradation 
and pollution could place further 
stress on edible insect populations. 
This poses a serious threat to the 
ethnic communities and must be 
addressed for food security and 
safety.

Several measures like keeping 
reserves, a healthy ecosystem with 
robust protection of specific habi-
tats and good practices in harvest-
ing insects for consumption could 
ensure survival of entomophagy 
among the tribes of India. Espe-
cially when, with their high nu-
tritive value and ubiquitous pres-
ence, insects could be a potential 
sustainable source to feed humans 
and animals, beyond the tribal ar-
eas too, in the near future.



It all started when the kheer was 
ladled into everyone's dishes, at 

the end of our weekly meal togeth-
er. ”Beta, you haven't given Chaku-
li her flu injection. The newspapers 
are full of reports of swine flu in 
the air. They say that even we are at 
risk and must be vaccinated every 
year!” said my  65-year-old moth-
er-in-law, placing my seven- year-
old daughter and my father-in-law 
in the 'we' category.

The kheer suddenly seemed to 
have a bitter edge to it. 'There we go 
again!' thought I and took a deep 
breath as I had been shaken out 
of a good food-induced delirium. 
Having an academic qualification 
in biology has its pitfalls. You are 
supposed to have an insight into 
all things biological from botani-
cal marvels to botulism. Today, it is 
influenza vaccinations and so be it.

“The SWINE (!!)...flu,” I agreed, 
“is back in significant numbers. 
However, that's not all! The sea-
sonal influenza infections too must 
be considered,” I added. The story 
behind the flu vaccine takes a rath-
er convoluted path, I explained.

The influenza causing agent is a 
very fast-changing or mutating vi-
rus. After the swine flu pandemic 
of 2009, the infecting virus type A 
(H1N1)pdm09  mutated into less 
harmful forms by 2011. Since then, 
seasonal flu outbreaks are attrib-
uted more to the A (H3N2) and 
B type viruses and only recently, 
in 2013, was the A (H1N1)pdm09 
form notably detected. The exist-
ing forms of the virus are subject 
to changes called antigenic drift 
that could alter it to an extent to 
make the most recent vaccine less 

effective against it. Vaccines elicit 
a strain-specific immune response 
and are thus, ineffective against 
unrelated strains. This means that 
an influenza  vaccine in real time is 
like shooting a fast moving target.

Influenza vaccine formulations 
are determined by the work of 
Global Influenza Surveillance and 
Response System (GISRS) estab-
lished by the World Health Organi-
sation (WHO). This has centres lo-
cated world-wide that report twice 
in a year on the prevalent strains 
or sub-types of the influenza virus 
in their local regions. According 
to these reports, the directives for 
the vaccine formulations are re-
vised twice annually and given to 
the vaccine manufacturing units. 
While differing regionally, these 
vary for the northern and southern 
hemispheres also.

India is classified under the 
'South Asia' transmission zone and 
as such has to incorporate recom-
mendations in vaccine design from 
both sets of data. The latest vac-
cine designed against the prevalent 
strains --  A (H1N1), A(H3N2) 
and B type viruses -- will therefore 
be available by the end of this year.

According to the yearly report 
of the Indian Association of Pae-
diatrics (IAP), vaccinations are 
recommended for high-risk indi-
viduals only and not universally. 
High priority individuals include 
health-care workers and adults and 
children with lowered or compro-
mised immunity. People aged 65 
years and above are also consid-
ered at high risk –this is what my 
mother-in-law alluded to. Howev-
er, the IAP also notes that major-

ity of the infections  across all age 
groups are self-limiting. So, it may 
cause some discomfort but will do 
no serious harm.

A general vaccination pro-
gramme is not recommended  by 
the IAP as enough data in India is 
not available on the morbidity and 
mortality rates, there are undefined 
target groups, issues of vaccine 
availability in time and of suitable 
type, and a need for more region- 
specific surveillance as there is a 
great diversity in the prevailing 
types/sub-types of viruses.

Besides, IAP reports that most 
influenza outbreaks happen dur-
ing the monsoon season between 
June-September in most parts of 
India and October-December in 
Tamil Nadu. Thus, vaccinations are 
found to be most effective when 
given pre-monsoon and must be 
staggered for pan-India applica-
tion, to accommodate seasonal 
variations.

The influenza vaccine, therefore,  
is never a one-size-fits-all. Like 
having to adjust the length of the 
sleeves of a saree blouse to match 
the fashion of the day or to update 
the software on the mobile phone 
to support new applications, the 
influenza vaccine is ever-changing. 
Therefore, the protection from the 
seasonal flu jab is short-lived espe-
cially in the elderly and sometimes, 
longer-lasting strain-specific im-
munity is acquired by exposure to 
the infecting virus itself! Unlike 
the chicken pox vaccine that packs 
quite a punch by giving life-time 
immunity in the immunised per-
son, the flu jab can be a mere pinch 
with a temporary impact.
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Swati and Sunil Rampal are in 
seventh heaven! The doctor has 

just confirmed that they are soon 
going to be proud parents!  But 
their next trip to the clinic puts 
them in a dilemma. The doctor 
wants to know whether they would 
like to bank their baby’s umbilical 
cord cells. She says that it could 
help save the child’s life in future.

Sunil has recently started work-
ing as salesman at a car showroom. 
Swati is a clerk at a neighbourhood 
store. Having moved to the city 
from small-town UP, they have 
worked their way up. They now 
live in a small, rented apartment 
and have squirreled away enough 
money to give their child a decent 
upbringing and good education.

Alas, the young couple’s well-
made plans are thrown off-gear. 
They’re unsure of what exactly 
these stem cells are and how this 
‘bank’ works. Would it be worth-
while to invest a major chunk 
of their savings into this? They 
want the best for their baby, of 
course. The company representa-
tive that their doctor has sent, 
makes a convincing argument. 
But the costs of umbilical cord 
stem cell banking are prohibitive. 
It seems like a catch -22 situation.

 
What is stem cell banking?

Stem cells have a great capac-
ity for multiplying and can pro-
duce many different kinds of cells. 
There are many types of stem cells. 
Those that can produce multiple  
cells types are found largely in the 
developing foetus. Stem cell bank-
ing is the cryopreservation of stem 
cells derived from umbilical cord 
of the baby. The idea is that these 
cells can be retrieved and used in 

the treatment of certain disorders 
where particular types of cells are 
damaged or destroyed. When tis-
sue from another person is trans-
planted into the body, it recognizes 
this as ‘foreign’ and often rejects 
such transplants. With preserved 
stem cells of the same person, this 
problem is circumvented. The body 
recognizes the tissue as its own 
and doesn’t usually fight against it. 

How are banked stem cells used?
Before preserved stem cells are 

used to replace damaged tissue, 
they need to be converted to the 
required type of ‘functional’ cells, 
like blood cells or skin cells. Sci-
entists have figured out the right 
treatment for deriving some types 
of specialised cells from stem cells. 
Research is on for several other cell 
types. If the stem cells are not prop-
erly differentiated, there is a po-
tential risk of developing tumours 
when they are put back into the 
body. Disorders for which stem cell 
therapy is currently in use include 
several types of leukaemia and oth-

er disorders of the blood and im-
mune system; and some rare meta-
bolic disorders. Stem cells derived 
from adult bone marrow can also 
be used for treatment of most of 
these, albeit with varying efficacy. 
Though studies in the lab suggest 
that we can generate other types 
of cells from umbilical cord, no 
stem cell therapies for non-blood-
related diseases are currently in 
practice. Scientists are now trying 
to develop stem cell therapy for 
several disorders including stroke, 
spinal cord injuries, and diabetes, 
improving the chances it could be 
used for treatment in coming years.

Who can use the baby’s stem cells? 
Since the genetic make-up of a 

baby is very similar to her siblings, 
her stem cells can be also used for 
them. Parents, genetically connect-
ed relatives, and others may also 
be able to use banked stem cells. 
However, just like blood groups 
of two people - even if they are re-
lated-  need to be matched, tests 
are required to check for a match 

To be or not to be?
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The umbilical cord contains a large number of multi-
potent stem cells. After the baby is born, the cord is 
cut and usually    discarded. For stem cell banking, 
a part of the umbilical cord is carefully packed and 
transported to the lab in special packaging material 
that maintains sterility and keeps the tissue cold. The 
sample is tagged and screened to ensure that it is 
healthy and free of infections. Stem cells are retrieved 
from the tissue, processed and stored with cryo-
preservation solution in sterile containers. These are 
gradually frozen and stored in tanks containing liquid 
nitrogen, to be maintained at temperatures below 
-150 degrees. Over the years, they are critically main-
tained at certain conditions so that they retain their 
original properties and do not spoil.

How does the ‘banking’ work?

before the stem cells can be used 
for another person. One must re-
alize that the amount of preserved 
stem cells is fixed. This means that 
the cells can only be used a limited 
number of times. This may create 
problems in case repeated trans-
plants are required, or, god-forbid, 
several such instances arise where 
the baby or family require treat-
ment. 

How much does it cost?
Currently, companies offer to 

store stem cells for 21 to 60 years, 
with options of renewal. The cost 
starts from Rs. 50,000. Companies 
offer packages of various kinds 
with additional services and varied 
payment options. The ‘ownership’ 
generally passes to the baby once 
she becomes an adult. 

Is there a guarantee? 
Companies claim to use process-

es that ensure high quality pres-
ervation. Most have a 24-hours 
guaranteed electric supply with 
back-ups to ensure that tempera-
tures at the storage facility are 
maintained Many also promise 
hefty sums - up to 2 million rupees 
- if the cells are not ‘viable’ when 
they are needed. They say that this 
money can be used to buy match-
ing tissue from public stem cell 
banks. There is, however, no guar-
antee that such a ‘match’ would be 
found or that the amount would be 
sufficient that point in future. Also, 
reading the fine print is important. 
The term ‘viable’ simply means the 
cells are living. This may not cover 
all eventualities. For instance, cells 
survive but are unable to grow, or 
may not differentiate into the re-
quired cell type. Besides, the treat-
ment given to obtain cells of a cer-
tain kind from the stem cells would 
have to work correctly before the 

cells can be used for therapy. These 
problems are not covered in the 
company’s guarantee . 

What is the chance that the cells 
will get used? What if they don’t?
Likelihood of the banked stem 
cells getting used is difficult 
to predict. If there is a family 
history of a disorder that can 
be treated using stem cells, 
then banking would be a good 
option as there’s a higher prob-
ability that the disease will oc-
cur. In normal cases however, the 
chance that stem cells will be used 
is rather low and depends on many 
factors. It is analogous to getting 
car insurance. You may or may not 
require it, but it gives you a cer-
tain security in case of an accident.

Is there an alternative?
If you don’t bank the stem cells of 

your baby, is there another way to 
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Have you ever wondered how 
many different types of cells 

there are in the body? There are 
neurons that look very different 
from intestinal cells which in turn 
are totally different from skin cells, 
and so on. How does this variety 
come about? Would it be possible 
to convert one type of cell to an-
other? Is there a ‘magic’ cell that 
can produce the entire array of 
cells that 

All of us begin life as a single cell 
derived from egg of mother and 
sperm of the father. This one cell 
divides many many times to gen-
erate the huge number of cells that 
makes the body. But simply hav-
ing multiple copies of cells doesn’t 
work. Cells in the body, while car-
rying the same set of DNA and de-
rived from a single fertilized egg, 
come in a wide variety of shapes, 
The fertilized egg and cells derived 
from its first few divisions have a 
tremendous capacity for multipli-
cation and the potential to form 
any type of cell. But they are un-
able to perform any specialized 
functions, like say a liver or kidney 
cell might. As the number of cells 
increases, some populations begin 
to ‘differentiate’, i.e., specialise for 
a specific function. In doing so, 
their ability to form other types 
of cell proportionately reduces. 

This is analogous to a student 
selecting a career. In school, the 
level of education of simply goes 
on increasing. The student is not 
yet a specialist in any field, but can 
potentially become anything she 
wants. Then there comes a point 
when she has to choose science, 
commerce or arts. Upon enter-

The “magic” cells

OCTOBER 2015 | VOLUME 2 | SCIGEST

get stem cell therapy? 
Public stem cell banks could fill 
this niche. These are reposito ries 
where donated stem cells are stored 
for public use. If you need stem cell 
therapy, you can buy cells from 
such a bank, but only if they have a 
match. Donating your baby’s stem 
cells to a public stem cell bank, 
may have an advantage. “If the do-
nor or donor’s family has an illness 
and needs it, they can approach us. 
We will either give the donor’s own 
stem cells or find a suitable match 
and provide them at a concessional 
rate,” Dr Saranya,  co-founder of 
Chennai-based Jeevan Stem Cell 
Bank. But, this isn’t a guarantee.  
A public venture dependant on 
government funding, which is not 
answerable to individual clients, 
quality of cells stored in public 
banks is also low.  About 40 per-
cent of cord blood donations are 
rejected for various reasons like 
leaks from blood bag, clots and 
delay in transport.  Besides,  since 
they aren’t from the same per-
son, chances of rejection are high.

Social aspects
Most cord blood banking in In-

dia is today done by private com-
panies, which means that it is, by 
definition, a business venture.  Ag-
gressive marketing strategies and 
the effect of media and celebrities 
who advocate banking needs to 
be examined. Most of all, doctors 
who  recommend this must be 
completely transparent. All these 
parties must ensure that if they are 
taking a side, is no conflict of inter-
est involved.

The word ‘bank’ has certain im-
plicit implications of trust and se-
curity. Financial banks, whether 

public or private, are governed by 
rules that protect account hold-
ers in the eventuality of a crash. 
Stem cell banks, on the other hand, 
are private. There is no safeguard 
against their going bankrupt.  
Some companies state that they 
may assign rights to another stem 
cell banking company in case they 
cease operations. But this is small 
comfort, fraught with a lot of legal 
nitty-gritty and many ifs and buts. 
Parents looking at this option must 
also guard against the possibility 
of misuse of their child’s cells. The 
company must guarantee that the 
samples will not be used without 
consent, for any other purpose.

Over the years, both stem cell 
banking and stem cell therapy are 
set to grow hand-in-hand. For a 
country that aspires to be socialist 
and egalitarian, will the high costs 
of stem cell banking breed another 
category of haves and have-nots? 
In a society already divided on so 
many lines, this is one thing that 
we can do without.

This brings us back to the Ram-
pals. Sunita’s mother advises cau-
tion. Saving for education is better 
than spending for some imagined 
catastrophe that may or may not 
strike, she says. In her opinion, un-
like stem cell banking, the right ed-
ucation is guaranteed to improve 
the child’s life. The couple is in 
two minds. They trust the doctor 
implicitly but opting for banking 
would mean that they – and their 
baby – would have to go without 
many things. They must weigh the 
odds carefully before they decide. 
For their dilemma, there is no easy 
answer.
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ing one of the streams, she still 
has several choices, but has given 
up certain others for good. If she 
chooses commerce for example, 
her chances of becoming a doc-
tor are next to none. The process 
continues till she becomes a true 
specialist in one field, having A 
cell in the developing embryo 
makes choices on similar lines. As 
it gradually becomes one kind of 
cell, it loses two things: the abil-
ity to form certain other cell types 
and the ability to This is where the 
concept of ‘stem’ cells comes into 
picture. These are cells that have 
not yet completely specialized, and 
still retain the property of division. 
Moreover, when they divide, one 
of their daughter cells specializes, 
while the other one retains the 
‘stem’ property. So potentially they 
can give rise to many specialized 
daughter cells.

But all stem cells are not equal. 
There are different types of stem 
cells, depending upon their de-
gree of specialization. Stem cells 
derived from the umbilical cord, 
retain the capacity to form many 
different types of cells. As the foe-
tus grows, this flexibility goes on 
reducing. Adults do have some 
types of stem cells, but they are 
rather specialized. There are skin 
stem cells, for example, because of 
which our skin is able to continu-
ously regenerate throughout our 
life. Certain stem cells that reside 
in our bone marrow give rise to 
new blood cells, but can’t form for 
instance, a lung cell. 

Stem cells are the very reason 
why some animals like hydra or 
starfish are able to regenerate large 
chunks of their body parts, while 
we are not. They retain ‘multipo-
tent’ stem cells which can form 

all the cell types that make up that 
body part. Adult humans on the 
other hand, have only some spe-
cialized stem cells and can gen-
erate only some kinds of cells.

Stem cells in research & medicine
In the 1980s, scientists began to 

understand this potential of stem 
cells to make various types of tis-
sue. They also realized that if we 
are able to preserve these multi-
potent stem cells from a foetus or 
newborn, they could possibly be 
used later in life to treat disorders 
where a particular cell type is lost 
or damage. This is like keeping 
a lot of Class X students on hold 
so that they can be trained to be-
come any kind of professional, as 
per the requirement. This was the 
beginning of the concept of stem 
cell banking.Stem cells are essen-
tially un-specialized. This means 
that they cannot perform a spe-
cialized function. So before pre-
served stem cells are used to re-
place damaged tissue, they need to 
be converted to the required type 
of ‘functional’ cells, like blood cells 
or skin cells. This is done by giv-
ing them certain treatments. Just 
like the training to become a doc-

tor is different from that to become 
an accountant, the treatment to get 
each kind of cells is totally differ-
ent. Scientists have figured out the 
right treatment for getting some 
types of specialised cells; while re-
search is on for several other types.

In addition, stem cells are used 
extensively in research to study 
how various cell types like muscles 
or neurons or liver cells develop. 
This understanding is vital in de-
veloping treatments for diseases 
and defects in various organs. An-
other application of stem cells is 
their use in testing the toxicity and 
efficacy of new drugs.Scientists are 
also working on obtaining stem 
cells from cells that have already 
differentiated into a particular 
cell type. These are called induced 
Pluripotent Stem (iPS) cells and in 
future they may be developed and 
used for stem cell therapy. The field 
of stem cells is perhaps one of the 
most intensely researched areas 
of science. It has opened up pos-
sibilities and avenues that humans 
had never before imagined. There 
is a long long road to walk yet, but 
perhaps stem cells will one day be-
come the norm for treating many 
of the diseases that dog us today.
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The creation of memory, its storage and recall 
are all stranger than fiction! We are only be-

ginning to understand the intricacies of the brain 
to some extent.

Sure, we now know that the brain has short-term 
and long-term memory storage, which explains 
why we often forget where we kept the keys yester-
day, yet remember what we had for dinner on our 
birthday, about three months ago. But then, how 
do you explain the name of a character you read in 
the fifth standard, while you are clueless about the 
equations you crammed for your chemistry exam?

The brain is perhaps the most complex organ 
we possess. It can be viewed as a large library with 
rows upon rows of corridors, lined with shelves. 
Whenever a new memory is created, it is filed un-
der a specific category; with no way to tell what 
will be stored and what lost to recall. To under-
stand why brain does what it does the scientist 
need to figure out how it functions. 

 FIRST STEPS
The earliest studies on memory creation and 

storage involved slicing up the brain to look for 
structural changes. Needless to say, this could be 
done only after the subject of research was dead. It 
eventually turned out to be a futile exercise since 
memories can’t be visualised (or can they?). After 
a patient with speech impairment died, doctors 
found noticeable lesions in a specific part of the 
brain, while in people with hearing deterioration 
the lesions showed up in another place. This is 
how scientists were able to connect specific senses 
to certain specific parts of the brain.

The discovery of microscope in 1908 revealed 
the structure of the brain lending an insight into 
how it functions. It was found that brain cells – 
neurons -- are spider-shaped and can conduct 

nerve impulses. The communication between 
neurons drives all our actions -- walking, talking, 
thinking and even sleeping. Based on this infor-
mation, we have developed technology that can 
map neuron activity.

Therefore, in this century, scientists once again 
tried to solve the memory dilemma. This time by 
using a language the brain could understand -- 
nerve impulses. The researchers stimulated a set of 
neurons, thought to be involved in memory for-
mation, to map their activity. But even this strat-
egy failed. At any point of time, the brain is a hub 
of frenzied activity. The static from the rest of the 
brain was so massive that it was impossible to un-
derstand anything.

 While others were shooting in the dark to clean 
up the technique, someone decided to switch on 
the metaphorical bulb!

LIGHT TO THE RESCUE
Optogenetics -- the science of studying brain 

via light stimulation -- is the new star of neurosci-
ence research. Unlike mapping electrical activity of 
the neurons, optogenetics allows a high degree of 
specificity. This has enabled the scientists to finally 
understand the process of memory storage, recall 
and forgetfulness.  

The idea of light-sensitive neurons was first float-
ed by Boris Zemelman and his team in 2002. The 
researchers took cue from the naturally occurring 
light-sensitive cells of the eye to alter a group of 
neurons in drosophila. In doing so, they created 
a group of cells that could either be activated or 
suppressed by using a ray of light. This technique 
was further improved upon by Tonegawa and 
his team and used for memory mapping in 2010 
for which they also received the Nature Methods 
award.         

OPTOGENETICS |FEATURE
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 Tonegawa and colleagues infect-
ed a group ofneurons in mice using 
engineered viruses to make them 
photoactive. Once the cells start 
expressing the light-sensitive pro-
tein, their activity could be med-
dled with. This allowed the scien-
tists to create a memory in selected 
neurons by stimulating them in the 
presence of a trigger like sound or 
smell. The new memory could also 
be recalled with exposures to the 
same trigger.

NEW INSIGHTS
This study was a landmark con-

tribution to neuroscience research 
and challenged the prevalent no-
tions of brain function. For in-
stance, amnesia was earlier thought 
to be an event of temporary mem-
ory loss. Through optogenetics 
researchers showed amnesia to be 
a case of defective memory recall, 
implying that memory is not lost. 
It is the recall that gets hindered 
possibly because the memory is 
buried in the gigantic library.

While studying memory forma-
tion, scientists also stumbled upon 
the first ever proof of cells that un-
dergo changes, each time a memory 
forms. This lends a more physical 
attribute to memory -- similar to a 
file or a folder that can be placed in 
one of the shelves. Recently, in july 
this year, Hayashi-Takagi and col-
leagues demonstrated that by using 

light, the scientists could also block 
the formation of memory. This was 
achieved by preventing neurons to 
form connections while mice were 
learning a new motor activity.  

THE FUTURE
Even as optogenetics is undergo-

ing massive transformations it is 
not far from human intervention. 
In August 2015, the US Food and 
Drug Administration (FDA) ap-
proved the first in-human trial of 
an optogenetic-based therapy for 
patients suffering from Retinitis 
Pigmentosa, an eye disorder. In 
this rare genetic disorder the light-
sensitive cells in the retina are 
damaged, leading to loss of vision 
and even blindness. Optogenetics 
provides a way for regeneration 
of the light-sensitive cells. This 
marks an exciting first step towards 
bringing opto-genetics from bench 
to the bedside.

Conventional treatment prac-
tices are seldom effective in restor-
ing brain function, mainly because 
they require tampering with neu-
rons -- cells we can neither reach 
without physical invasion nor lo-
cate with a naked eye. But by us-
ing optogenetic tools this can be 
resolved. For instance, Parkin-
son’s disease results from limited 
dopamine signalling. Using light 
to stimulate neurons involved in 
dopamine secretion, may one day 

serve to cure Parkinson’s. 
Similarly, it can play a role in 

managing movement disorders 
that result from defective function-
ing of neural networks and even 
epilepsy that stems from uncoordi-
nated neuron signalling.

However, the imminent draw-
back of using this technique is that 
its success cannot be guaranteed, 
at least at present. A major stum-
bling block to the success of this 
technique is the need to genetically 
alter neurons to make them photo-
active: genetic alteration is associ-
ated with ethical issues as well as 
technical issues that need to be 
resolved. Moreover, current strate-
gies of light delivery rely on the use 
of invasive methods -- optical fi-
bres or probes that can damage the 
surrounding tissue making it unfit 
for human use.

 However, considering that not 
even a decade has gone by and op-
togenetics has already changed the 
way we perceive memory, the fu-
ture looks bright! 

Optogenetics can also be used 
to erase an entire event from the 
memory -- all by shining a beam 
of light. In that sense, the principle 
behind optogenetics may appear 
somewhat borrowed from the con-
cept of agent K’s neutralizer -- the 
device used to erase alien memo-
ries -- in the movie ‘Men in Black’. 
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In a world full of possibilities, most people agree on 
one flavour when it comes to ice cream: Vanilla. 

The seemingly, bland, old, often characterised as 
plain, vanilla ice cream, has a popularity of 29%. It’s 
the highest for any ice cream flavour; at least in North 
America. With a popularity of 8.9% Chocolate scores 
the second favourite, but it still lags far behind.     

The aftertaste to this ‘byte’ is why Vanilla?      
A typical human possesses about 2000-5000 taste 

buds; each housing a taste receptor. When the chemi-
cals in food react with the taste receptor, they send a 
signal to the brain which is perceived as taste. So does 
vanilla tick the receptors in a certain way or is it all 
genetics; like it is with most other things? 

Different people perceive taste differently. It may 
come as a surprise that even embryos have taste pref-
erence. A typical embryo drinks around 200-760 ml 
of amniotic fluid per day. Many food items consumed 
by the mother can seep into this fluid giving it a bit-
ter or a sweet taste. By the age of 32 weeks the em-
bryos can differentiate between these mild changes 
in flavour according to which they adjust their drink-
ing. The exposure to dietary factors from mother’s 
diet allows the embryo to get used to the food hab-
its of the community, even before it’s born. There is 
a study which shows that newborns are more likely 
to appreciate the flavours consumed by their moth-
er during her pregnancy. There is another research 
that suggests that taste imprint develops early on in 
life. While testing their hypothesis researchers found 
that, children prefer the taste of the nutrient formula-
tion they were exposed to as infants, over newer, even 
better tasting formulas.          

The cultural taste preference is so widely accepted 
that even multinational fast food giants often tweak 
their recipes to bring in the local flavour. The Chicken 
Maharaja Mac and Mc Aloo Tikki that you relish at a 
local McDonald’s are exclusively available in the Indian 
menu, in China you have the option to chose from a 
black or white-- yin and yang—burger. Needless to say 
the local favourite Mc Aloo Tikki is a hit among con-
sumers, showing the vast impact of cultural preference.   

While most kids are born with a sweet tooth; taste 
can also be acquired says Neil Martin, the director of 
the Human Olfaction Laboratory at Middlesex Univer-
sity. He explained this with an example: "If you are used 
to drinking tea or coffee with sugar, a sugar free version 
of the beverage will taste horrid. But if you reduce the 
sugar over a period of weeks, you develop a taste for it; 
and most likely the amount of sugar you’ve been add-
ing since the past decade, will appear too much”. This 
also explains why we hate the Indian bitter gourd as 
kids, and develop a taste for it as we grow up.             

Individual taste preference isn't simply about cul-
ture. There is something called genetic programming 
that defines a person's ability to detect different mol-
ecules. Although our brains can distinguish the same 
five tastes—bitter, sweet, salty, sour and umami (savo-
ry)—the chemicals that can trigger those signals vary 
considerably from one person to the next. There are 
about 50 odd genes which are selectively active in some 
people and not in others. The irregular expression of 
these genes gives rise to the enormous diversity to the 
perception of taste. In other words it can explain why 
people of the same community find a particular item 
either spicier, or too sweet or too bitter.     

ARE PEOPLE 
PROGRAMMED TO LIKE VANILLA?
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Mirror, Mirror Are You There?
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That explains why we have varied 
tastes.          

But the question is -- why vanil-
la?         

Because, vanilla is a smell --that 
activates neurons.       

Wondering why am I talking of 
smell instead of tastebuds?       

There is more to taste which can 
be a little hard to digest -- olfac-
toreception: the sense of smell. The 
brain contains a taste center, a smell 
center and a third center called the 
Orbital Frontal Cortex, where taste 
and smell sensations are integrated 
into a single perception. This infor-
mation is then relayed back to the 
tongue giving a sensation of fla-
vour. More than half of the flavours 
we taste are governed by smell. So 
you can taste rose from merely tak-
ing a whiff of the flower.   

In one experiment scientists 
could pass off an entire apple as 
vanilla, by just altering the smell. 
This theory can also be extended 
to explain-- why basmati rice is 
considered tastier – because it has 
a stronger aroma. It’s also why we 
don’t like vegetables much— they 
smell funny! 

As for vanilla; a group of re-
searchers from Tubingen Univer-
sity, Germany have shown that va-
nilla has no taste at all. It’s only a 
smell, a flavour that you taste from 
your nose not the tongue.  Add to it 
our cultural upbringing and an ac-
quired taste for something white, 
sweet and milky: which is the exact 
texture look and feel of the vanilla 
ice cream; there you have it : the 
science behind why you can’t help 
but not like vanilla!        

Our mornings do not begin 
without a peep into the mirror. 

We brush, we shave, we comb…. 
The mirror has to witness it all. I 
remember my uncle made me hold 
the mirror while he shaved. You 
miss it all the more when it is not 
around.

Even children react differently to 
the mirror -- depending on the age, 
they get excited, just stare at it, or 
try to touch the image. 

But do animals also react to the 
mirror? Hold a mirror in front of 
your pet dog – it gets hostile – as 
a matter of fact, it attacks it in all 
hostility; a pigeon or a crow may 
peck at it. What about elephants 
and dolphins? Well, that is a differ-
ent story altogether!

 Since long scientists have been 
trying to study the behaviour of an-
imals before a mirror, in fact, using 
the mirror as a tool to understand 
their behavioral discrepancies. 

In 1970, Gordon Gallup, Jr. de-
vised a simple test called the Mark 
Test or MSR, Mirror Self-Recogni-
tion Test. He anaesthetized chim-
panzees, painted a red, alcohol-
soluble dye near the eyebrow ridge 
and opposite the ear. The dye had 
no smell on drying. Gallup re-
turned the chimps to their cage 
and recorded the frequency with 
which they spontaneously touched 
the marked areas of the skin. 

Next, he placed a mirror in the 
cage after about 30 minutes and 
recorded the frequencies. The fre-
quencies were now 4-10 times 

higher compared to only once 
without the mirror. When the mir-
ror is not there, they do not touch 
the spot - this rules out the possibil-
ity of touching the spot due to any 
irritability or other reasons. Gallup 
concluded that repeatedly touch-
ing the coloured spot indicated 
that animals possess the ability of 
self-recognition --  the ability to 
recognize themselves as individu-
als separate from the surrounding 
environment.

 Subsequently many animals have 
been subjected to MSR tests. Some 
invertebrate species like birds and 
ants, in addition to the mammals 
mentioned above, have passed the 
mark tests. 

Ants are the most social insects 
known and members of their colo-
nies are known to accomplish many 
complex tasks such as distinguish-
ing members of their own colonies. 
When subjected to the Mark Test, 
ants self-clean themselves when 
they see a blue spot near the eye (cl-
ypeus) but not so with a brown spot 
– the same colour as the cuticle; 
they also ignored a blue spot on the 
back side of their head (occiput). 
Very young ants did not exhibit 
such behavior, perhaps indicating 
that self-awareness increases as the 
animal matures. 

 Among birds, the Eurasian mag-
pie, Pica pica is the only bird that 
has passed the mirror test. Instead 
of spots, researchers stuck small 
red, yellow or black stickers to their 
throats; these stickers could be seen 



OCTOBER 2015 | VOLUME 2 | SCIGEST

SELF IMAGE | HEALTH

only using a mirror. The stickers as 
such did not scare the birds. But 
when they noticed the stickers in 
the mirror – they started scratch-
ing their throats – indicating that 
they recognized their own images 
in the mirror. But they did not 
react with a black sticker because 
it merged with the surrounding 
black feathers.

 Among those who recognized 
themselves in the mirror, 75% were 
young adults -- the behaviour was 
considerably less in young and age-
ing individuals. Is there a lesson for 
us here -- should we reprimand our 
young daughters and sons for hov-
ering around the mirrors all the 
time? Not very surprisingly, even 
Darwin had observed a young or-
angutan staring into a mirror -- 
possibly recognizing herself.

 The next question to ask is 
whether or not you can train these 
animals to recognize themselves in 
the mirror. In a recent study pub-
lished in Current Biology, Neng 
Gong and his team at the Shang-
hai Institute for Biological Sciences 
reported that it is possible to train 
Macaques by using the MSR to rec-
ognize themselves in the mirror. 
Some of these monkeys even used 
the mirror to explore parts of their 
bodies that were not visible to them 
otherwise. However, they were not   
sure  whether such behaviour 

signified higher inherent cogni-
tive abilities such as self-aware-
ness..

 Gorillas, several species of mon-
keys, giant pandas, sea lions, dogs, 
pigeons, etc. have failed MSR 
tests. They not only did not touch 
the marked spots but also made 

threatening gestures at their own 
reflections. But then, many of these 
animals are not interested in self-
grooming – that can also explain 
their failure to touch the marked 
spots in the test.

 What is the explanation for such 
deviations? MSR tests have been 
criticized because they use vision 
as the only test for recognition. 
Dogs, for example, use smell for 
recognition or some birds may use 
birdsongs for recognizing. Marc 
Bekoff used a scent-based test us-
ing dog urine on his own pet dog; 
these results were inconclusive. 
More studies are needed to arrive 
at a generalized technique.

However, the MSR test is the only 
test available today for testing self 
awareness. In spite of the flaws and 
limitations, MSR has paved way 
for some hypotheses. For example, 
scientists had thought that the self-
recognition ability was located in 
the neocortex area of the mamma-
lian brain. But the neocortex does 
not exist in birds. Yet the magpie 
passes the MSR test. 

This has led scientists to specu-
late that similar evolutionary pres-
sures give rise to similar traits. 
They may adopt different routes to 
achieve that or may even use other 
underlying mechanisms.

 Species display Universal-
ity, Complexity and Functionality. 
Simply put, all the species found 
on this planet display generalized 
varying complexities with varying 
functions. Scientific studies have 
clearly shown that self-awareness is 
not unique to humans only. Con-
sciousness in all probability is an 
evolved adaptation that apparently 

increases fitness and this can be 
used as an indicator of conscious-
ness or self-awareness. 

Self awareness probably leads to 
advance thinking. Dolphins, for 
example, behave exactly like hu-
man babies – orienting the body 
to view a mark on the head in the 
mirror – exactly like a human baby 
would do. 

The mirror surely seems to have 
many tricks in its kitty!  
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