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29 October 1999. “Paradip” the super cyclone hits Orissa coast. 
Wind speeds: 200 km/hr. Property damage: Rs.190000 Crore; Human 
casualty: more than 15,000. Heavy rainfall impedes rescue activities.

 4 October 2013. Orissa is hit again, by “Phailin”, a category 5 
cyclone, more severe than the one in 1999. Phailin caused heavy rainfall 
along with wind speeds up to 260 km/hr. Property damage; Rs.4000 
Crore, Human casualty: less than 10.

 Thanks to those lessons learnt in 1999, Indian science 
establishments were geared up, administration was sensitised, disaster 
preparedness was enhanced… We were better prepared. 

 Better science, cyclone detection systems and timely 
communication enabled authorities to save invaluable lives and assets. 
Everyone in the country  knows about the forthcoming cyclone Hud 
Hud. The country is prepared. Thanks to science communication, an 
imperative in the contemporary society, lives are saved. 

 Over the last couple of decades, the government has made a 
conscious effort to build a knowledge based economy by increased 
investment in scientific research. Organisations like CSIR, DRDO, ISRO 
and others are involved in remarkable  discoveries and inventions. Be 
it in the field of nanotechnology  or discovering and characterising a 
new biological species or sending Mars Orbiter Mission in space, our 
scientists are making a mark in the field of technology.

 However these achievements cannot remain confined to academic 
space.We, as science communicators, have to take extra effort to bridge 
the gap between academia and common people.

 Science communication is a career option for the youngsters. 
To attract  promising young people to this field, a  lot is being done 
to hone their skills and to form strong technical base. Many institutes 
offer short term and  long term courses. National Council of Science 
Museum, Indian Science Communication Society offer courses on 
science journalism. More such courses and training facilities are needed 
to orient young minds to pursue a career in Science Communication. 

 The science writing workshop is a collaborative venture by IISER 
Pune and Vigyan Prasar In this direction to train science communicators. 
The first issue of SCIGEST is an effort by the Science Communicators 
trained at this workshop. 

 Today’s youth is energetic and enthusiastic as never before and 
has that extra zeal for achieving. Reporting developments in science, 
technology and medicine, with spectacular photography, compelling 
stories told in a captivating styles is important to attract their attention. 
Science communication also aims to spark interesting debates and 
to motivate the young people to take up investigation of natural 
phenomena.

 An attempt is  made by the young contributors in this magazine 
to highlight the latest scientific information about malaria vaccine, 
herpes, depression and smart phones. 

 SCIGEST gives an overview of the latest research developments  
in Pune and around the world. Article on utility of GM crops, on the 
problems of obesity, sports for improving academic performance etc. 
are also included in this magazine to target the interests of youth in 
India.

Sujatha Varadarajan

Mallikarjuna Mullangi
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compiled a dataset of 1500 fossil 
families of insect and James 
Rainford, create a detailed 
family tree of insects displaying 
all living groups.  By studying 
both this two dataset scientist 
found that Metamorphosing 
insects were biggest contributors 
to insect evolution.

 These two analyses, 
one based only on the living 
groups and the other on the 
fossil record, agree about the 
importance of metamorphosis 
in the diversification of insect 
groups. 

Rajeev   

Innovations in  
Evolution of Insects

N E W S

October 2, 2014: A 
team of biologists from the 
University of York found that 
metamorphosing insects plays 
a major role in the evolution of 
diversity of insects, by using the 
two new datasets in a novel way.

  Metamorphosing insects 
like butterflies gone through the 
many physical changes like egg, 
larvae, pupa, and adult, having 
multiple molting stages diversify 
more quickly than other insects. 
E.g. silverfish undergo little or 
no structural change as they 
grow older.

 Dr David Nicholson 

NASA’s GRAIL mission 
threw light on the moon’s “Ocean of storms”

Fig: A topographic map of the moon (low el-
evations in purple, high in red) shows extensive 
lava flows in Oceanus Procellarum. The region 
was formed by ancient volcanic activity, not by 
a large impact as had long been suspected. Im-
age credits: Jack Dickson, Brown University

The report by NASA's Gravity 
Recovery and Interior Laboratory 
(GRAIL) mission, published in Na-
ture on October 1, revealed that the 
origin of dark patch on the Moon 
known as Oceanus Procellarum or 
Ocean of Storms is due to ancient 
volcanic activity rather than as-
teroid impact, as was earlier held. 
“These findings will aid to under-
stand evolution of other planets, 
and help in continuing explora-
tion of our own moon,” said Prof. 
James Head, one of the authors 

The research team headed by Prof. 
Wilfried Schwab at Technische Uni-
versität München has recently found 
two enzymes that determine the con-
tent of terpene, a chemical in grapes 
responsible for the aroma of wine. 
These enzymes play major role in 
glycosylation, the process which 
alters the composition of terpene, 
thereby provide aroma and flavorus 
to wine produced from grapes. “This 
fundamental mechanism could be 
relevant for the cultivation of new 
grape varieties or the improvement 
of existing ones,” claims Schwab.
Twenty different types of grapes are 
used to produce bulk of the wines, 
each having distinct aroma of its 
own. But the reason why a white 
wine has either fruity or flowery 
notes or a red has flavors of nut-
meg or berries was unknown until 
now. The aroma-breaking research 
published in the September issue of 
Plant Physiology journal has now 
associated the aroma of wine with 
composition of the free-state terpe-
nes. Cheers to the efforts of scientists!

Pandurang

of study at Brown University.
The study found series of gravita-
tional anomalies beneath the Procel-
larum forming a giant rectangle of 
~1,600 miles. Those anomalies were 
the remnants of ancient rifts in the 
Moon's crust. The radioactive rifts 
had formed a vast “magma plumb-
ing system”, which flooded the re-
gion with volcanic lava between 3 
and 4 years billion years ago. The 
solidified lava later formed dark ba-
salts, which we see from the Earth.

Pandurang

Wine aroma 
Mystery

Solved 



Ask why, 
learn more

 The more the curious 
you are, better is your 
memory and retention says 
researchers from University 
of California in a paper 
published online on October 
2 in the journal Neuron, using  
advanced MRI techniques.

 “ The findings have far-
reaching  implications for 
the public because they reveal 
insights into how a form of 
intrinsic motivation - curiosity 
affects memory. These studies 
suggest ways to enhance learning 
in the classroom and other 
settings,” says lead author Dr. 
Matthias Gruber, of University of 
California at Davis.

 The data showed that 
when people were highly curious, 
they were better at learning that 
information. When curiosity 
is stimulated, the brain circuit 
related to reward is stimulated. 
Curiosity kindled hippocampus, 
a brain region that is important 
for forming new memories.

 This result has probable 
implications for understanding 
memory deficits in the elderly 
and in patients with psychiatric 
and neurological disorders.

Sonam Patel

Perhaps dog biting man is not a 
news, but a ‘phytosaur’ biting the 
‘rauisuchid’ is, it seems. Scientists 
were surprised when they found 
the bite marks of ‘phytosaur’ on a 
220-million-year-old thigh bone fossil 
of ‘rauisuchid’. 
This discovery goes against the 
prevailing assumption about the 
late Triassic Period marking the 
beginning of the age of dinosaurs. 
 In those times, there were 
no continents. Asia, Europe, North 
America, South America, etc. were  
all concentrated in the giant C-shaped 
supercontinent known as ‘Pangaea’. 
Climate was generally very dry 
over much of Pangaea with very hot 
summers and cold winters in the 
continental interior. It was a time 
there were gigantic reptiles distant 
relatives of modern crocodiles that 
ruled the earth. While some species 
lived on land and others in water and 
it was thought they didn’t interact 
much. 
 ‘Rauisuchid’ a terrestrial 
animal - about 25 feet long and 4 
feet high at the hip. ‘Phytosaur’ 
resembled modern crocodilians in 
size, appearance, and lifestyle. With 6 
feet of heavily armored, long narrow 
snouts lined with sharply pointed 

teeth, they mostly ate fish but could 
prey on small animals attracted to the 
water’s edge. 
 Possibility of bigger and 
stronger ‘rauisuchid’ hunting smaller 
‘phytosaur’ is understandable. 
However, the evidence of bite mark on 
the thigh of the terrestrial ‘rauisuchid’ 
made by smaller, semi-aquatic 
‘phytosaur’ upturns all assumptions 
about that era. The bite marks were 
many, indicating that the Goliath 
‘phytosaur’ was attempting to devour 
David ‘rauisuchid’ for lunch. 
 Stephanie Drumheller, an 
earth and planetary sciences lecturer, 
and her Virginia Tech colleagues 
Michelle Stocker and Sterling Nesbitt 
have uncovered this surprising fossil 
evidence from the repository at the 
University of California Museum of 
Paleontology in Berkeley. 
 The team computed 
tomographic (CT) data with a 3D 
printer and printed copies of the 
tooth. This, along with an examination 
of the bite marks, revealed a story of 
multiple struggles. The finding sheds 
new light on  food chains of that time 
and shows that size cannot be the 
only factor in determining who is at 
the top of the food chain.
                                 Abdunnasar  UK

When phytosaur bites 
rauisuchid

N E W S



Using satellite data, 
thousands of new sea floor 
mountains have been discovered 
says a new study published in 
October issue of Science by a 
team of scientists from Scripps 
Institution of Oceanography 
(SIO), throwing light in the 
formation of continents. 

This new map of the 
seafloor, twice as accurate as 
the present one, provides vivid 
picture of the structures that 
make up the deepest, least-
explored parts of the ocean and 
will be used in the upcoming 
version of the Google map.
"One of the most important 
uses will be to improve the es-
timates of seafloor depth in the 
80 percent of the oceans that re-
main uncharted or [where the 
sea floor] is buried beneath thick 
sediment," the authors state.
The study has also shown that most 
of the seamounts are extinct volca-

noes, revealed the connection be-
tween earthquakes and ocean floor 
spreading centers and new connec-

tion between Africa and South Amer-
ica. This map provides clues to how 
the present continents were formed.

  Pandurang 

Researchers at Duke 
University School of Nursing, 
recently described the benefits 
of internet based education in 
managing diabetes compared to 
the usual care in clinics, using 
a literature survey. Education 
to teach and improve self-
management skills is critical for 
the success of diabetes control. 

“With the increasing 
prevalence of diabetes globally 
and a decreasing number of 
available healthcare providers, 
alternative approaches are 

 Diabetes control: 
a click away

necessary to improve diabetes 
outcomes,” says Satish Garg, 
editor of Diabetes Technology & 
Therapeutics.

A diabetes patient needs 
to self-manage medication, food 
habits and lifestyle, for optimal 
control of blood sugar, and to 
minimise complications of the 
disease. Patients need continued 
access to such educational 
materials since diabetes is a 
chronic condition.  

The authors state ease of 
access and the ability to self-pace 
through the materials as some 
benefits of an online approach. 
They demonstrate that improved 
eating habits and increased 
attendance at clinic appointments 
occur after the online training. 
Patients also adhere better to 
medication regimens.

Sarada Bulchand

New seamounts discovered

Leaders 
not born 

are made
The University of Illinois (UOI) ex-
perts in a recent study on leadership 
development have corroborated the 
idea that leaders are made and not born.
Rosch said that “the study shows 
that science is involved in teach-
ing leadership development”.
Past research suggests that leader-
ship is 30 percent genetic and 70 
percent a result of lessons learned 
through life experiences.  Given 
these percentages, UOI Professors 
Kari Keating, David Rosh and Lisa 
Burgoon suggest a more efficient 
pathway to leadership development.
In only 15 weeks in the leadership 
introductory class, students reported 
significant gains in three important 
components of leadership: self-effi-
cacy or confidence in their ability to 
lead; skills; and motivation to lead

Manisha Patil

N E W S
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the neighboring cells. The novel 
method tracks these trash bags. 
 Cell waste bags form by 
the process of exocytosis, a process 
of exporting materials outside cells 
in which they are exported outside 
in the form of capsule. These con-
tain secret message how to infect 
other neighboring cells, and these 
scientists are tracking that mes-
sage and using it for diagnostics.
    These exosomes are so 
much small that we have to use 
microfluidics technology  said 
Yong Zeng, assistant profes-
sor of chemistry at the University 

Gaurav gunjal

Scientist from Department of Pa-
thology and Laboratory Medicine, 
University of Kansas Medical Cent-
er, Kansas City, USA came with the 
technology for diagnostic of lung 
cancer that can also be used for other 
deadly cancers. Popular science also 
named this discovery as one of the 
twenty breakthroughs of this year.
 Deducting lung cancer is hard 
and existing methods are time con-
suming and tedious.In a novel meth-
od that uses cut a diamond with a dia-
mond, it tries to trace the cell dust of 
cancer cells to identify cancerous parts. 
 Cancer cells typically ex-
pel ‘trash  bags’ which infects 

Diagnostics 
with cell waste

Long held equation on 
‘weaker sex’ is about to change. 
The report entitled ‘Osteoporosis 
in men: why change needs to 
happen’ released ahead of World 
Osteoporosis Day on October 
20 by Prof. Peter Ebeling , 
Department of Medicine, Monash 
University has predicted  34% 
increase in fractures in men by 
2025.

Often disregarded as a 

woman’s disease, osteoporotic 
fractures affect one in five men 
aged over 50 years. This number 
is expected to rise dramatically 
as world’s male population is 
ageing fast. In the next 50 years, a 
10-fold increase in the population 
of men aged 60 years or more is 
likely to rise from 90 million to 
900 million.

Professor John A. Kanis, 
President, IOF said, “It is 
estimated that the lifetime risk 
of experiencing an osteoporotic 
fracture in men over the age 
of 50 years is up to 27% higher 
than that of developing prostate 
cancer. Yet, an inadequate 
amount of health-care resources 
are being invested in bone, 
muscle and joint diseases. We 
have proven cost-effective 

solutions available, such as 
Fracture Liaison Services that 
can help identify those at risk 
and avoid a continuous cascade 
of broken bones. People should 
not have to live with the pain and 
suffering caused by osteoporosis 
as we can help prevent and 
control the disease”.

Osteoporosis affects bones 
of ageing women and men. It 
makes bones weak and fragile 

and more susceptible to break/
fracture. All types of fractures, 
e.g. spine and hip, lead to 
higher death rates in men when 
compared to women. If health-
care professionals identified 
osteoporotic men after their 
first bone break this would 
dramatically reduce their risk of 
future fractures and early death. 
Yet fewer than 20% of these men 
are being assessed and treated.

Neelam Pereira

Osteoporosis in men



Torbert Rocheford and colleagues at 
the Purdue University have breaded 
an orange hued corn rich in provi-
tamin A, that could help in com-
bating vitamin A 
deficiency in de-
veloping countries 
and macular degen-
eration in elderly. 
Rocheford, the Pat-
terson Endowed 
Chair of Transla-
tional Genomics for 
Crop Improvement 
said "This study 
gives us the genetic 
blueprint to quickly 

and cost-effectively convert white or 
yellow corn to orange corn rich in ca-
rotenoids - and we can do so using 
natural plant breeding methods, not 

Vitamin A fortified corn

September 19. Scientists at NA-
SA’s Goddard Space Flight Center 
are puzzled over record increase 
in Antarctica ice cover since such 
data became available in 1970.

With global warming, the earth is 
undergoing a change. Rising tem-
peratures has resulted in decreas-
ing ice cover. In that context the 
increasing the ice cover in Ant-
arctica is surprising scientists. 
Scientists say this reflects the diver-
sity and of the planet. “Sea ice as 
a whole is decreasing as expected, 
but just like with global warm-
ing, not every location with sea 
ice will have a downward trend 
in ice extent,” said Dr. Claire Par-
kinson, a senior scientist at NASA.
The Antarctica ice cover has in-
creased by 18,900 square kil-
ometers annually on an aver-
age, which is about one third 
annual average of 53,900 square 
kilometers of ice Arctic Ocean loses.

Scientists are struggling to explain 
this observation.“There hasn’t been 
one explanation yet that I’d say has 
become a consensus, where people 
say, ‘We’ve nailed it, this is why 
it’s happening,’” Parkinson said.  
     Mallikarjuna Mullangi

Antarctica 
ice enigma 

N E W S

transgenics,". The new variety of corn 
obtained from traditional breeding is 
expected to hit US markets by 2016
Varieties of orange corn are grown 
in Zambia, Zimbabwe, Nigeria and 
Ghana. The researchers found gene 
variations that can be selected to 
change nutritionally poor white 
corn into biofortified orange corn 
with high levels of provitamin A 
carotenoids - substances that the 
human body can convert into vita-
min A.  It maintains eye health and 
the immune system, as well as in 
the synthesis of certain hormones.

Neelam Pereira



  In what could be a 
major boost for the fight 
against Malaria, a new 
vaccine has successfully 
passed the first two stages 
of clinical trials and entered 
the third phase-the last stage 
of testing before licensing. 

  The candidate vaccine 
called RAS,S/AS01has been 
successfully developed by 
122 collaborating partners 
with GlaxoSmithKline 
(GSK) and PATH Malaria 
Vaccine Initiative (MVI), 
with MVI receiving funds 
from the Bill & Melinda 
Gates Foundation.

  The vaccine comprises 
a fusion  protein of a malaria 
antigen – the carboxy 
terminus of the P. falciparum 
circumsporozoite (CS) 
antigen – with hepatitis 
B surface antigen, and 
includes a new and potent 
adjuvant.

   Malaria causes 
around 6,27,000 deaths 
worldwide every year. It 
is prevalent more in the 
tropical regions, especially 
Sub Saharan Africa. In 
India, 89% of the population 
was detected with Malaria 
in 2012. According to the 
World Health Organisation 
(WHO), about 3.4 billion 
people are at risk for 
Malaria every year. Every 
minute a child’s life is lost 
to the disease. 

   As per the WHO 

Malaria Report 2013, 
the major challenges in 
Malaria control have been 
highlighted: inadequate 
vector control, increased 
resistance to insecticides, 
failure of first-line mono-
therapies: Artemisinin-
based combination therapy 
including artemisinin 
derivatives, and most 
importantly, significant 
losses to the economy in 
high-burden countries 
including India.

  This calls for collective 
approaches to eliminate 
Malaria, rather than an 
individual approach, which 
would involve adoption 
of national policies for 
Malaria vector control, 
preventive chemotherapy, 
implementation of 
programmes to expand 
access to, and use of, 
universal diagnostic testing 
of suspected Malaria and 
developing an efficacious 
Malaria vaccine. 

  However, vaccine for 
Malaria has been extremely 
difficult to develop due to 
the constantly changing 
forms of the Malarial 
parasite in infected human 
beings. But the new RTS,S/
AS01 vaccine has shown 
encouraging results. 

 Eighteen months 
after vaccination, a study 
on the efficacy and safety 
of the new vaccine on 

New Vaccine Seeks  
to Demolish the Devil

15460 infants and children 
in seven African countries 
showed that the vaccination 
prevented many cases of 
clinical and severe Malaria. 
Importantly, the impact of 
the vaccination was highest 
in regions with the highest 
incidence of Malaria. 
However, the vaccine caused 
m e n i n g i t i s - i n f l a m m a t i o n 
of the brain meninges in 3 
percent of the patients. A 
more complete picture will 
be availableonly after the 
trial period is over. 

  If all goes well, the 
newly developed vaccine 
could soon add a new 
dimension to Malaria 
control. 

Sonam Pranlal Patel



All these people 
contributed to our 
understanding of genetic 
control of life processes.

 The central dogma 
of the last century is DNA        
RNA        Proteins. These 
scientists gave a detailed 
understanding of the first part 
of this process DNA        RNA, 
also known as ‘Transcription’. 
How are different types of 
RNA molecules formed inside 
the nucleus of a cell? 

 They elaborated how 
this process is regulated 
by associated factors called 

‘transcription factors’. 
Different cell types have 
diverse sets of transcription 
factors. This information leads 
to an understanding of the 
basic process and its alteration 
in diseased condition. 

 James E. Darnell,Jr 
He studied streptococci, 
penicillin and viruses. 
Working at Pasteur Institute, 
Paris, along with his first 
postdoctoral fellow, he 
developed the method called 
‘hot phenol plus sodium 
dodecyl sulphate’ to extract 
complete RNA from cells. He 
also discovered pre-ribosomal 
and pre-tRNA using a 
labeling and sucrose gradient 
separation method that he 
invented. He also conducted 
versatile experiments on 
identification of cell specific 
m-RNAs.

      To understand the 
process of RNA editing, he 
carried out hybridization of 
m-RNA specific to SV 40 virus 
with RNA obtained from SV40 
DNA from the nucleus of cells 
infected with this virus. And 
he found significant difference 

The Transcript

in the nucleotide lengths. So, 
there must be some editing 
after transcription and before 
translation. He called it 
‘carpentry’. Nowadays it is 
known as ‘splicing’ of the 
transcript. He also asked 
‘what are the signals cells use 
to express particular genes? 

       He recognized that 
signals outside the nucleus 
control transcription in the 
nucleus. Using interferon’s 
IFN approach, he showed 
that signals outside the 
nucleus control transcription; 
Interferon’s are molecules 
formed by the cell during 
virus infection. From this, 
a new term emerged: signal 
transducers and activators of 
transcription (STAT’s).These 

James E. Darnell Jr
Vincent Astor Professor Emeritus,

Laboratory of Molecular cell Biology,
Rockfeller University, NewYork, USA 

Robert G.Roeder
Arnold and Mabel Beckman Professor,

Laboratory of Biochemistry and Molecular 
Biology,

Rockefeller University, New York, NY USA

Robert Tjian
Department of Molecular and Cell Biology, 
University of California Berkeley, Berkeley 



are protein signals that enter 
the nucleus, bind to DNA and 
activate transcription.STAT3 
and STAT4 were discovered 
by two graduate students from 
his lab. His research showed 
that STAT3 is the culprit in 
many cancers. Molecules 
that block STAT3 signaling 
are possible therapeutics for 
cancers. 

        Robert Roeder 
is currently Arnold and 
Mabel Beckman Professor, 
Rockefeller University, USA. 
He obtained his PhD in 
biochemistry from University 
of Washington, Seattle.

       He received 
prestigious General Motors 
Cancer Research Foundation’s 
Alfred P. Sloan Prize and 
Albert Lasker Basic Medical 
Research Award.

     He pioneered the use of 
cell free system to understand 
the process of transcription 
regulation in a simple system 
such as a test tube. The 
“Eureka moment of his life 
was his discovery of all three 
types of RNA polymerases” 
i.e. RNA Polymerase I, II, 
III from sea urchin embryos 
using chromatographic 
separation. The function of 
these polymerases is carried 
out using α-amanitin from 
mushroom sensitive to each 
stage of transcription. It was 
found that 

RNA Polymerase I  
synthesises  r-RNA,

RNA Polymerase II 
synthesises  pre m-RNA and

RNA Polymerase III 
synthesises cellular t-RNA

RNA polymerase II 
is actively involved in 
transcription of protein 
coding genes. For any gene 
expression specific regulation 
of promoter is required. 
Other factors like initiation 
factors form a pre initiation 

complex. They sit on the 
promoter in a specific order 
for effective transcription. 
The DNA sequence commonly 
present at initiation starts 
with TATA and is called the 
TATA box. Roeder’s current 
work includes studies on 
cofactors such as multisubunit 
histone acetyltransferase, 
methyltransferase and 
ubiquitination complexes. 
These include co-activators 
and co-repressors involved in 
normal homeostasis and also 
in malignancies, DNA damage 
responses etc. He is currently 
working on the relationship 
between cofactors and co-
activators that determine cell 
fate.

  Robert Tjian is currently 
Professor of Biochemistry, 
Biophysics, and Structural 
Biology, Department of 
Molecular and Cell Biology, 
UCB and President, HHMI, 
Chevy Chase, MD USA.   He 
obtained his Ph.D. from 
Harvard University and 
postdoctoral fellowship 
at the Cold Spring Harbor 
Laboratory (CSHL) with 
James Watson.He received the 
prestigious General Motors 
Cancer Research Foundation’s 
Alfred P. Sloan Prize. He was 
the director of the Berkeley 
Stem Cell Center. 

      He also co-founded 
a biotech company ‘Tularik’, 
which was sold to ‘Amgen’. 
His interest led him to 
study biochemistry of gene 
transcription. He used 
special approaches such as 
‘in vitro biochemistry and 
in vivo genetics’. We know 
that only three percent of the 
human genome is coding and 
the rest is non-coding. But 
three percent of the human 
genome is very huge and 
contains a large number of 
genes. During transcription, 
RNA polymerase cannot 

discriminate between coding 
and non-coding genes. He 
discovered the genes that 
code for transcription factors. 

   He further gave us a 
glimpse of the process in 
which transcription factors 
regulate gene expression in a 

cell type specific manner (e.g. 
embryonic stem cell (ESCs) 
differentiation).Alteration of 
transcription factor assembly 
results in a diseased condition. 
He showed that different 
types of transcription factor 
sets are necessary for each 
process that occurs inside 
our body, in simple terms 
cell specific transcription 
machinery. He further 
demonstrated the relationship 
between regulation of gene 
expression and organism 
complexity by using whole 
genome sequencing tool. 
He also classified cellular 
identity based on promoters, 
enhancers and transcription 
factors placed in a particular 
arrangement.

 Darnell, Roeder and  
Tjian contributed largely to 
thebasic understandings of 
gene expression.

This will lead to the 
applications in the vital areas 
such as cancer, metabolic 
disorders, Inflammation and 
many more. 
                             Gaurav Gunjal



Junk food, junk material, and to add to it junk in space!  
We have created a lot of garbage on Earth, but have we 
ever thought about the amount of junk we have created 
in space?  The huge junk in the space environment 
may collide with spacecrafts resulting in disaster and 
damage.  Space junk makes space extremely hazardous. 

	 The	space	age	dawned	with	the	launch	of	first	
artificial	satellite	Sputnik	1	on	4th	October	1957.	Since	
then	 just	 in	 50	 years	 we	 have	 put	 more	 than	 4000	
satellites into space. This count is only of civilian 
satellites. There would have been a lot more spy 
satellites.	Out	of	4000	only	1071	are	operational.	What	
happened to the rest? They are junk littering the pristine 
space.

  Satellites are indispensable for modern 
life. Every time you use ATM you are using some 
satellite, when you switch on the DTH the signals are 
coming	 from	 satellites.	 Artificial	 satellites	 are	 used	
for Earth observation, meteorology, climate research, 
telecommunication, navigation and human space 
exploration.	They	are	a	resource	for	collecting	scientific	
data required to unravel space mysteries for future 
scientific	 research.	 Satellite	 based	 communication	 is	
a backbone of Commerce and industry today.   With 

the increasing space activities we have created a new 
hazard - space debris.

 NASA astronaut, Heidemarie Stefanyshyn –
Piper, lost her grip on a tool bag while doing a spacewalk 
in	November	2008.	She	watched	helplessly	as	 the	kit	
drifted away from her as she moved to service the solar 
array system on the orbiting platform.    

	 The	 30	 pound	 bag	 filled	 with	 grease	 guns,	 a	
scraper tool and a couple of bags is one of the largest 
items ever lost on a spacewalk. Piers Sellers accidently 
lost a spatula during the space shuttle Discovery’s 
2006	STS-121	flight	to	the	International	Space	Station.	
NASA instructed astronauts to throw an unneeded 
1,400	pound	tank	full	of	ammonia	overboard	in	2007.	
After	a	year,	the	tank	burned	up	over	the	South	Pacific	
Ocean as it hit the atmosphere. The pee, the pliers, the 
camera , lost equipments and  Gene Roddenberry’s 
ashes are some examples of deliberate and accidental 
junk	floating	in	space.

 Space debris is the collection of objects in orbit 
around Earth that were created by humans but no longer 
serve any useful purpose. They consist of everything 
from sent rocket stages and defunct satellites to erosion, 

No Space in 
S p a c e ?



explosion and collision fragments, space activity cast 
away (accidental or deliberate) , form of wrenches, 
human waste, deterioration fragments, peeling paint, 
fragments from exploding batteries and fuel tanks. An 
American privately owned communication satellite,  
Iridium	33,	and	a	Russian	military	satellite	 ,	Kosmos	
-2251	collided	on	10th	Feb	2009.	Both	were	destroyed	
and	generated	more	than	2200	traceable	fragments. 

 The Europiean Space Agency has estimated 
29,000	pieces	larger	than	10cm,	670,000	larger	than	1	
cm	and	more	than	170	million	larger	than	1	mm.	The	
debris	has	a	total	mass	of	more	than	6300	tons	and	can	
travel	as	fast	as	35,000	miles	per	hour.	The	number	of	
pieces	of	 space	debris	 has	 risen	by	40	percent	 in	 the	
past four years alone.

 The main worry about space debris is possible 
collision with active satellites or spacecrafts. Small 
pieces	of	space	debris	(less	than	1/10mm)	are	prolific	
enough to cause erosion of optical surfaces. This is 
like sandblasting, and can ruin telescope mirrors, and 
decrease	 the	 efficiency	 of	 solar	 cells.	 Particles	 such	
as	 paint	 flakes	 (under	 1mm)	 can	 cause	 small	 craters	
in	walls	and	windows.	As	of	2008,	almost	100	Space	
shuttle windscreens had to be replaced due to pits 
caused	 by	 such	 impacts.	 In	 everyday	 terms	 it	 can	 be	
explained as a 2mm space debris fragment colliding at 
10km/s	is	like	being	hit	with	a	cricket	ball	at	100	km/
hour.

	 Kosmos	 1275	 disappeared	 on	 24th	 July	 1981	
only	 a	 month	 after	 	 launch.	 It	 is	 widely	 assumed	 to	
have collided with a small object. Since then, several 
confirmed	 impact	 events	 have	 taken	 place.	 Olympus	
-1	 was	 hit	 by	 a	 meteoroid	 on	 11	 August	 1993,	 the	
French microsatellite Cerise was hit by fragments of 
an	Ariane-1H-10	 upper	 stage	 booster.	 	 The	 potential	

cost	of	losing	1,000	active	satellites	to	a	floating	piece	
of	junk	is	$130	billion.	Space	infrastructure	is	a	cost-
intensive	 business/industry.	 Space	 debris	 will	 have	 a	
major	impact	on	the	future	economics	of	space	flight.	

Prof	 Heiner	 Klinkrad,	 head,	 Space	 Debris	 Office,	
European Space Agency (ESA) believes “There is 
a consensus among debris researchers on the present 
orbit debris-environment being at the rim of becoming 
unstable within a few decades. The phenomenon is 
commonly	known	as	the	Kessler	Syndrome,	and	only	
active	 removal	 of	 5	 to	 10	 large	 objects	 per	 year	 can	
reverse debris growth.”

Debris avoidance maneuvers are a possible way to 
tackle the space debris problem.  Micro satellites and 
also multipurpose satellites can help to control the 
space debris density and to avoid collisions in between 
or with satellites. 

 The orbital space debris can be cleaned by 
releasing it into the ocean or space vehicles can be sent 
to collect the space debris.  ike NASA and DoD, other 
countries must provide guidelines to space missions 
and	satellite	launches	to	avoid	collisions.	Besides,	the	
rules and policies, countries must take initiatives to 
design space vehicles which create less debris.

 At present, only a handful of dangerous 
collisions	 with	 artificial	 space	 debris	 are	 known.		
However, this type of debris is increasing at such a 
rate that it creates concern for the future. Space debris 
gets	attracted	to	Earth	due	to	gravitational	field	and	can	
fall to Earth resulting in a huge disaster.  So, before 
something comes from the sky and hits your head don’t 
you think it’s time to speculate on the space debris? 

Manisha Anand Patil



Smart	phones	makes	our	lives	smarter	and	simpler.	But	
they are also costly, because of their chemistry. For 
example, did you know that your smart phone contains 
gold?

Here is some chemistry and economics that make your 
hand	phone	smart	and	costly.	In	a	typical	smart	phone,	
about	30	mg	of	gold	and	300	mg	silver	is	used.	In	the	
year	2014,	about	2.5	billion	dollar	worth	of	gold	was	
used for smart phone globally. 

Gold and silver are electric conductors. When we 
think	 about	 electric	 conductors,	 	 the	 first	 thing	 that	
comes	 to	 our	mind	 is	 copper.	 But	 copper	 is	 used	 as	
conductor	because	 it	 is	 	cheaper.	 In	 fact,	 silver	 is	 the	
best	conductor,	followed	by	gold	and	copper.	In	smart	
phones and computers, speed matters more than the 
price. So manufacturers have started using gold and 
silver as material for electric conductors.Gold and silver 
are highly corrosion-resistant. Gold in phone makes it 
last	longer	and	silver	makes	it	faster.	In	every	million	
cell	phones,	approximately	17	tons	of	copper	and	1/3rd	
of a ton of silver are used along with precious metal 
like gold. We can only imagine the range of precious 
metals nestled in electronic devices we use every day. 

To enable the screen to respond to our touch,  smart 
phone glasses are made up of a mixture of Aluminum 
oxide (Al2O3) and Silicon oxide (SiO).And above that, 
is a thin, transparent, conductive layer made of Tin 
oxide (SnO2) This allows a small amount of electricity 
to pass through in response to touch. Some of the rarest 
elements on earth such as Praseodymium(( 59Pr) , 
Gadolinium(64Gd) , Yttrium(39Y), Terbium(65Tb) , 
Europium(63Eu) , and Dysprosium(66Dy) are also used 
in very small amounts. They are useful to make the 
smart phone screen colorful. 

Smart phones use Lithium-Cobalt batteries. Lithium 
cobalt oxide (LiCoO2) is used to make cathode and 
carbon graphite is used to make anode. The battery, like 
the whole phone, will be wrapped up in aluminium or 
plastic. The ‘brain’ of smart phone- the micro chips are 
made up of silicon. Silicon is extracted from million tiny 
particles of simple sand to make most complex micro 
chips. Earlier smart phones used toxic elements such 
as bromine, mercury and lead. So if the smart phone is 
thrown out and ends up in land or incinerator all those 
toxic waste can end up in the water we use or the air we 

breathe. So we need to be careful about the old phones. 
Don’t throw the phone away. And keep the phones 
away	from	children.	It	is	better	to	give	those	gadgets	to	
an electronics recycling depot where the components 
of the phone can be extracted for reuse. This not only 
keeps harmful substances out of the atmosphere, but 
reduces the need to mine for more materials as well. 
Nowadays, phone manufacturers are trying to reduce 
the use of these hazardous chemicals and if possible, to 
completely avoid them in their phones.

Some manufacturers are also studying how fast people 
upgrade their electronic devices to learn whether 
using costly elements like gold and silver are really 
necessary.	 If	 people	 upgrade	 their	 phones	 frequently,	
then the companies could replace gold with some other 
material which may not give us long lasting phones but 
will reduce the cost of production and hence the price. 
But	 then,	 the	 electronic	 devices	 would	 have	 shorter	
life span, which would bring down resale value and 
increase	the	flow	of	unwanted	goods	to	recyclers.
Tail End: 
Do our laptop have gold ?
Hundred laptops would yield 75 grams of gold. 

                                                         Ragesh  N V

Chemistry of  

                Glittering Smartphones



Young children often ask me, “Are you a scientist?” 
Initially	I		wondered	what	to	answer	-yes	or	no.	That	led	
me	to	think,	if	I	have	multiple	academic	degrees,	can	I	
be	called	a	scientist?	Or		I	cannot	be	called	a	scientist	
because	I	don’t	have	a	PhD	degree	and	have	not	done	
any research?

When	 can	 a	 person	 be	 called	 a	 scientist?	 I	 kept	
wondering	until	I	met	Ajay.

Ajay is a student in an Arts College and is learning 
to draw and paint. He discovered long ago that while 
painting,colors can be mixed to generate a new colour.
This is an observation that any art student can make 
easily.The questions that came to his mind were, 
whether this kind of mixing is possible only with colors 
he	uses	for	painting?	Is	it	possible	to	have	this	kind	of	
mixing effect with light?

He then went about working with light. He thought 
of many ways by which he could observe mixing of  
coloured light. An idea occurred to him was to use 
glazed cellophane paper squares of different shades and 
put them one over the other.

He observed that through multiple layers of the 
cellophane sheet, a white plastic spoon looks differently 
coloured. when he used blue coloured cellophane  the 
spoon appeared blue. Placing blue and green together 
made the spoon look green.Similarly, when he used 

different coloured cellophane square pieces, the spoon 
was differently coloured.

(Try all combinations and see what happens. You may 
see all seven colours of the rainbow).

Ajay wondered, “why should this happen?” He guessed 
that different coloured lights must also be capable of 

mixing.	He		was	not	satisfied		with	this	and	explored	
further. He thought what if we use coloured bulbs 
instead of the coloured cellophane paper? And, now, 
used coloured bulbs of different shades and connected 
them in a circuit . He predicted that if the colours 
were to mix, then the object in the path of light must 
be producing a coloured shadow. Hence to study the 
effect of the mixing, he placed an object in the front of 
the three bulbs. Presto! The object in the path of light 
formed coloured shadow. More importantly, he noticed 
that the colors of the shadow were different from the 
color of the three bulbs.

What could be a reason for getting this kind of a 
shadow? He reasoned that it must be because of the 
mixing of the coloured lights.

He	used	 combinations	of	 the	bulb	 to	finally	 arrive	 at	
the conclusion that when he used blue, green and red 
bulbs then magenta, cyan and yellow coloured shadows 
were obtained. He tried connecting this with his earlier 
experience in painting .He knew that yellow colour 
could never be obtained by mixing any two colours. 
Whereas a yellow coloured shadow was obtained by 
the mixing of light from green and red bulbs.
Does this  mean that the yellow color is a primary color 
only in painting and not with respect to light? When 
he raised this question everybody called him a young 
scientist.

Question is, what is that because of which he could be 
called a scientist.

Observing minute details, raising interesting 
questions,experimenting etc.form an integral part of 
scientific	thinking.Scientific	approach	is	not	restricted	
only to the labs it can be practiced anywhere including 
a playground, school classroom or for that matter even 
in kitchen.

Here is a task for you.Observe when your mother 
makes pooris and raise interesting questions that  you 
can	experiment.If	you	are	able	to	do	this	you	are	in	the		
scientific	thinking		track.
Now	coming	back	to	my	own	dilemma	whether	I	would	
be called a scientist or not…..

Let	me	think	and	reflect	……..	and	tell	you	later……
	Before	we	meet	again,
Answer the question :Why the colours mixes at all  to 
giving rise to altogether a different colour? 

Sujatha Varadarajan

Am I a Scientist?



Sir	Steve	Redgrave,	five	time	Olympic	champion,	was	
diagnosed	with	diabetes	at	the	age	of	35.	He	won	his	
fifth	 gold	medal	while	 battling	 this	 condition.	 It	was	
not easy. What used to be a disease of the old and 
obese has gradually but surely also shifted towards the 
younger	 age	 group.	 It	 is	 not	 uncommon	 to	find	 a	 30	
year old skinny-fat person struggling with diabetes. 
A	 staggering	 62	 million	 people	 in	 India	 suffer	 from	
diabetes. According to the WHO, this is expected to 
cross	 a	 100	 million	 by	 2030.	 Studies	 on	 rats,	 mice	
and also human subjects have established obesity and 
sedentary lifestyles as risk factors for insulin resistance 
and diabetes. However, several non obese people also 
develop insulin resistance and diabetes. Moreover, 
several obese people, for example, sumo wrestlers, are 
not	 insulin	 resistant.	The	 average	 Indian	 predisposed	
to diabetes is often younger in age and thin-looking. 
However they often have a paunch.

Besides	measuring	blood	glucose	levels	before	and	after	
a	meal,	Body	Mass	Index,	which	takes	into	account	the	
weight and height of an individual, is the traditional 
criteria used in the Western world. This has been rather 
difficult	to	apply	to	the	average	Indian	since	even	those	
within the normal weight range could be predisposed 
to diabetes. Hence, waist circumference has been 

suggested as an alternate measure. The thin-fat body 
structure	is	a	typical	profile	of	the	35	year	old	Indian	
who	sits	at	a	desk	all	day	in	an	office.	This	lifestyle	of	
the	21st	century	may	be	unavoidable.	But	diabetes	can	
be	detected	early	and	even	prevented.	Identification	of	

high risk groups is critical. 

For decades, regular exercise and a well balanced diet 
have shown vast improvements in insulin resistance. 
Yet there are cases that slip through the cracks. What 
triggers the disease in normal weight young individuals? 
Scientists are searching for new inroads to improve our 
understanding of diabetes. Recently, the diet induced 
diabetes model has been challenged by a brain and 
behaviour	model.	Dr	Milind	Watve	at	the	Indian	Institute	
of Science Education and Research, Pune, who has been 
studying patterns in clinical data and insulin signalling 
pathways, suggests that behaviour and social change 
could	influence	the	development	of	insulin	resistance.	
Through the course of evolution human behaviour has 
changed from that of an aggressive soldier to a socially 
manipulative diplomat. These behaviours have different 

Skinny-fat Indians  
Dating 

Diabetes
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What is diabetes?

In	 a	 normal	 person,	 blood	 glucose	 levels	 are	
maintained within a tight range by the action of 
the pancreatic hormone, insulin. When the action 
of insulin is impaired, blood glucose levels rise 
dramatically. What begins as insulin resistance, 
or the inability of tissues to sense insulin could 
eventually progress to diabetes, characterised 
by	abnormally	high	levels	of	blood	glucose.	In	
a desperate attempt to counter this problem, the 
pancreas secretes more insulin. Gradually, the 
pancreatic cells get stressed and do not produce 
sufficient	 insulin.	Such	patients	are	prescribed	
drugs that improve insulin sensitivity, often 
ending in lifelong insulin therapy. Any deviation 
from the normal range of blood glucose could 
send them into a medical emergency. 

The secrets of fat tissue

Fat tissue secretes various good and bad 
molecules, called adipokines. Levels of 
adiponectin, a good adipokine, is reduced in 
pre-diabetic individuals. Fat tissue can also 
expand on demand, to create additional storage 
space for incoming fatty substances. Lab rats 
and mice that are unable to expand their adipose 
tissue are predisposed to diabetes.

Sarada Bulchand

physiological	states.	Insulin	resistance	occurs	more	in	
diplomats than in soldiers. Also, molecules involved 
in appetite and cognitive behaviour are expressed at 
different levels in these two behavioural types. 

This throws open a new and interesting line of thought. 
Is	 diabetes	 not	 simply	 a	 disease	 of	 glucose	 in	 the	
blood but also associated with social behaviour? 
Watve	suggests	that	we	in	the	21st century suffer from 
behavioural	deficiencies,	mainly	aggressive	behaviour.	
Social evolution has selected placatory behaviour in 
many cultures. So, would it help if high risk individuals 
engaged	 in	 sporting	 activities?	Kicking	and	 throwing	
instead	of	simply	running	on	a	treadmill?	“By	studying	
the behaviour it would be possible to predict who is 
more prone to a given endocrine disorder”, says Dr 
Watve. He adds a word of caution: “This concept 
is new and standardisation and validation steps are 
necessary, before we can prescribe behavioural change 
for prevention and control of diabetes”. Clinical trials 
for behavioural interventions may be the next step 
towards treating diabetes. 

As	India	races	against	time	to	find	a	cure	for	diabetes,	
diagnosis	and	identification	of	people	at	risk,	is	critical.	
Understanding the role of diet, physical activity 
and now, social behaviour, could help develop new 
preventive strategies. The good news is that diabetes 
can be well managed. As Sir Redgrave says, “There 
are fundamental changes you have to make when you 
discover you have diabetes, but there’s no reason why 
you	can’t	achieve	your	dreams.	I	made	the	decision	that	
diabetes	was	going	to	live	with	me;	I	wasn’t	going	to	
live with diabetes.”
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  Seasoning your food with live 
bacteria is likely to turn the dish 
into nectar of goodness. Thanks to 
its health and immunity boosting 
property, health magazines and 
websites hail such probiotics as 
superfood. The word ‘Probiotic’ 
is derived from Greek language 
and means ‘for life’. Consumption 
of probiotics have been prevalent 
since ages. The	 earliest	 scientific	
evaluation of probiotics was made 
in	 1908,	 based	 on	 the	work	 of	 the	
Russian Nobel Prize Laureate Elie 
Metchnikoff. He proposed that 
lactobacilli	 in	 intestinal	 flora	were	
essential for health and longevity in 
humans. 

  Patients on a heavy dose of 
antibiotics are often given probiotic 
supplements. Since, antibiotics 
make digestion difficult by killing 
microflora of the gut, the ‘good’ 

bacteria can be replenished by 
administering probiotics. They 
are commonly used to prevent 
urogenital problems such as urinary 
tract and yeast infections in women. 
Though the risk of getting infected 
from probiotics is rare in healthy 
individuals, it needs to be used with 
caution in patients with lowered 
immunity. Before	buying	probiotics	
off the shelf, always consult a health 
specialist. Cases of pancreatitis and 
acidosis have been encountered in 
individuals unable to assimilate 
these bacterial supplements.

   One of the safer options of 
probiotics	 includes	 curds.	 It	 is	 a	
widely used fermented dairy food 
in	 India.	 Some	of	 the	 other	 ready-
to-eat probiotics include chocolate 
or an ice-cream. However, the 
processed end product is rather 
deprived	of	its	beneficial	properties	

due to the presence of other synthetic 
ingredients.	 In	 such	 a	 case,	 one	
can always venture into the make-
from-scratch zone. Microbial action 
can turn fruits, vegetables and 
other organic materials into edible 
fermented products by converting 
the sugars in the food material into 
lactic acid in the absence of oxygen.    
There are different methods for 
making fermented foods. Yet, we 
know very little about the non-dairy 
sources of probiotic foods. We can 
obtain the goodness of microbes for 
health at home itself. The addition 
of salt is a key step as it stops the 
growth of pathogenic bacteria. The 
reaction depends on temperature 
and time. Let us have a quick glance 
at the microbiological components 
of probiotic foods.

  So far, ten different bacterial 
species have been studied 

Bacterial Boost for Better Health



for their effect on health and 
immunity building. Most of 
the	 strains	 fall	 under	 Bacillus,	
Lactobacillus	and	Bifidobacterium.	
Of	 these,	 Bacillus	 is	 known	 to	be	
heat resistant and forms a main 
component	 of	 bread.	 It	 produces	
essential amino acids and vitamins, 
hence, improving digestion in 
diarrhea patients. Lactobacillus is 
found to have beneficial effects 
on compromised immunity of 
HIV	patients	 and	Bifidobacterium	
is known for its Digestion and 
immunity boosting properties. 
Pliney the Elder, a Roman naturalist 
recommended drinking fermented 
milk to treat intestinal infections. 
Since	 then,	 we	 find	 references	 of	
fermented or soured food products 
in history. They say necessity 
is the mother of cure, but some 
microbe laden foods were borne 
out	 of	 accident.	 Kombucha	 tea	
was discovered in ancient China, 
when brewed tea, left to itself, 
showed	 effervescence.	 It	 is	 made	
by fermenting brewed tea with a 
culture mat to produce a solution 
tasting like appy. The mat contains 
a symbiotic colony of bacteria and 
yeasts. Though kombucha brewing 
comes with cautionary details, it 
can be made at home with the help 
of a culture mat. The mat takes 
about	4-5	days	to	turn	the	black	tea	

solution	 into	 a	 fizzy	 drink.	 The	
acidity of the product increases 
with time, inhibiting the growth of 
other micro-organisms. However, 
non-sterile conditions can also 
enable growth of harmful bacteria.  
In	such	a	case,	 it	 is	always	safe	 to	
be on your guard.

   Another popular culture starter 
is	the	Kefir	grain.	One	can	prepare	
kefir	 drinks	 by	 adding	 it	 to	 milk,	
coconut	 or	 even	 lime	 water.	 It	
is a versatile product containing 
friendly bacteria and yeasts, which 
can be used in both lacto and non-
lacto forms. Originated centuries 
ago in the Caucasus Mountains, it 
is credited with the longetivity of 
the Caucasus Mountain people. 
Fermented food forms such as idli 
and dosa are integral parts of the 
South	Indian	cuisine.	Such	practices	
predate	 the	findings	of	Science.	 In	
North	India,	‘Gajar	ki	Kanji’	is	made	
from fermenting purple carrots. The 
process is very similar to the way we 
make fermented vegetable pickles. 
Chopped vegetables are immersed 
in a spiced brine and fermented for a 
period of one week. The maturation 
time of pickle may vary depending 
on the temperature and climate. 
This forms raw fermented foods.

    For those who are inclined to 

undertake the task of turning your 
kitchen into a fermentation lab, 
there are several options. Non-dairy 
options of fermented foods such as 
pickles and condiments are available 
and can also be prepared at home. 
Kimchi	is	a	popular	Korean	pickle	
made from mixed vegetables and 
seasoning of peppers for the zingy 
effect. Another popular oriental 
product	 is	 the	Miso	 paste.	 It	 is	 an	
integral ingredient of soups made 
in	 Japan.	 In	 Indonesia,	 Tempeh	 -	
the fermented solid leftover from 
soy sauce process is consumed 
as a meat substitute. Apart from 
the probiotics, another group of 
organisms categorized as prebiotics 
are gaining importance for their 
health	benefits.	Prebiotics	are	fibers	
that pass undigested through the 
upper part of the gastrointestinal 
tract and stimulate the growth of 
advantageous bacteria in the large 
bowel by acting as a substrate for 
them. They have been found to 
have	beneficial	effects	on	health	in	
treating constipation, weight loss 
and other lifestyle related ailments. 
Prebiotics are found in onion, garlic, 
asparagus	and	other	sources	of	fibre	
such as psyllium husk.

       Heal your gut and be healthy. 
Like every evil has a concealed 
form of good, it can be safely said 
that some bacteria may be actually 
good for our health. 

                              Neelam Pereira



“Gone are the days of running through my college 
campus and playing a game of cricket. Now, all I gain is 
tons of calories in my body. Being a computer geek, most 
of the time I spend eating junk food and now I am victim 
of obesity.”

- says Ryan, an IT graduate.
Over-weight does not always imply obesity. 

Some people, such as athletes, may have an excess 
weight even though they do not have excess body 
fat. Overweight means weighing too much due to 
muscles, bones, body water and fat content. While, 
obesity implies having too much body fat. Obesity 
occurs when our calorie intake is more than what we 
spend. Factors that affect our obesity include genetic 
makeup, over-eating, eating high-fat foods, and 
being physically inactive.

Recently, Nikolaou and his colleagues 
conducted a study on impact of dietary consumption 
habits of young adults on obesity. Their study 
revealed that the major cause for obesity is 
increased alcohol consumption and high craving 
for junk foods. Even if one undertakes physical 
activity like regular gym, with the regular uptake 
of junk food, obesity is bound to set in. Those 
who had copious consumption of dairy products, 
vegetables and fruits were generally less prone 
to obesity. Genetic Make-up and hormonal action 
causes overeating.

     We assume that obesity is a behavioural 
disorder stemming from lack of willpower and 
self-control. But it is hormonal imbalance that 
was found to be responsible for overeating, by 
researchers at Rockefeller University. In their 
experiment they had used two types of mice. One 
type of mice had a genetic defect in fat cells and 

could not secrete a hormone called leptin. While, the 
second type of mice had a genetic defect, in their 
ability to respond to leptin and regulate its actions. 
Thus, at the end of their experiment they observed 
that both the mice had turned obese. Their findings 
revealed that this hormone regulate appetite and 
therefore control over eating. 

Thus, genetic defect that leads to leptin 
imbalance fail to supress appetite and results in 
overeating. Perhaps, this is why obesity runs in 
families. However, this is not the end of the story. 
Sometimes, appetizing junk foods activate our reward 
circuits in certain part of our brain, more powerfully 
than the ability of leptin to supress appetite, thus 
prompting us to hog more.

 “After we just finished a big meal, and there is no 
space for another bite, gulab jamun is served. We cannot 
control our desire, and astonishingly we find room for one 
last morsel”. 

Unravelling Obesity



Why is it so? Why are we prompted to have 
more? 

During the periods of hunger, we are motivated 
to have food by neurotransmitter chemicals of brain 
like endorphin and dopamine. These chemicals are 
produced by the body naturally, to enhance the 
feeling of pleasure and reward, when we have energy 
rich food. Normally when the hunger need is met 
the secretions of these chemicals is stopped thereby 
suppressing the food intake. We might expect, then, 
that drugs that block the action of endorphins could 
reduce over-eating. 

        Recent studies, have confirmed this 
hypothesis. When endorphin blockers were 
administered to test humans and rodents, as 
anticipated it reduced the food intake, by activating 
the neurotransmitter secretion centre. When high 
energy rich food like junk food is served, these 
chemicals are again secreted and it motivates people 
to consume more. 

          Thus, an overpowering motivation to 
satisfy the brain’s reward centre by eating, even if we 
are not hungry results. The widespread availability 
of junk food constantly entices us to uptake sugar 
rich high caloric but essentially non nutritional food 
even when we are really in hunger. The overeating 
due to artificial craving created by junk food is one 
of the main reason for ever increasing obesity in our 
contemporary society. 

Junk food:

“As I am living in hostel, I rarely find the 
time to cook food. Excess stress & deadlines for 
assignments make it impossible for me to have a 
healthy diet. So I eat junk food. And now, I love 
junk food”  says a dejected Anand.

Most of us have a habit of satisfying the belly 
with tonnes of junk food, which are available all 
over the world, whether it be grocery, convenience 
stores, fast- food restaurants etc. It may look 
appealing but what we need to know is, it is heavy 
in calorific content, but low in nutritional value. 
These foods are rich in fat, sodium and sugar. When 
it is consumed in large quantities, it can lead to 
obesity and a range of associated health problems 
like diabetes, heart disease and arthritis. It also 
shoots down our energy level, increases chances 
of hypertension and leads to metabolic stress. 
Sometimes, it causes poor cognitive performance, 
and often leads to mood swings and constipation.

Thus, it is quite clear now, that obesity is 
an interplay between genes and the environment 
we live in. The major elements that contribute to 
obesity are gene induced hormonal imbalances 
and higher consumption of junk food. 

 Nived Sreenadhan



 Rohan was very happy. 
Feb 14, 2014 became momentous 
day his life. That day, he went 
alone with his newlywed wife 
Rita. They walked hand in 
hand, roamed in the beach. 
The evening gave way to night. 
They had dinner together 
under moon light. Cool breeze 
scintillated the romance. They 
went home clinging to each 
other. They enjoyed every 
moment of the night, becoming 
one. They wished that the night 
never end.  

 A week later, Rohan and 
Rita were searing in unbearable 
pain. Rita complained of itching 
and small blisters around her 
private parts. She complained 
of abnormal vaginal discharge. 
Rohan too was cringing in 
pain; there were blisters 
on his penis, scrotum and 
thighs. Passing urine was very 
painful, burning sensation 
was unbearable. Worried, they 
discussed amongst themselves; 
and decided to consult their 
family doctor, Priya.  After 
listening to their symptoms, 
the doctor suggested that they 

undergo  medical tests. Blood 
test, vaginal swab, 

 Anxiously they waited 
for the medical reports.  They 
were diagnosed with “Herpes”. 
Priya clarified that it is a 
sexually transmitted disease or 
STDs. 

 “Oh My God!” cried Rita, 
“how is that possible, Why 
are we having it?”. Dr. Priya  
comforted “ Don’t worry, many 
are susceptible to this infection 
and we can treat.”

 Herpes is one of the 
persistent viral infections. Even 
though symptoms may not 
be visiblethe person may be  
carrying the virus for a long 
time. It can be even transmitted 
from mother to child and may 
remain latent for many years. 
Hence controlling this diseases 
is a challenge. There are 
eight types of “Herpes” viral 
infection. Herpes type 1 and 2 
viruses are responsible for STDs. 

Other types are responsible for 
contagious disease like chicken 
pox.  

 Herpes type 1 and 2 
viruses usually affect the 
private parts of both male and 
female. In addition buttocks, 
groin, thigh, finger and so on 
may also have herps infection. 
Hence it can be transmitted 
by sexual contact as well as 
body contact. Even hugging 
and kissing, in fact any skin 
to skin contact, could transmit 
it from one to another. Unlike 
few other STD, condom are 
not sufficient as even physical 
touch can transmit this viral 
infection. 

 Individuals with herpes 
should abstain from any 
sexual activity as well physical 
contact with others, when sores 
or other are present. Antiviral 
medications to prevent or 
mitigate recurrence of herpes 
outbreak are available. Daily 
use of antiviral medication can 
reduce the likelihood of herpes 
transmission. If the virus is 

Dark Nights  
                  in Young Minds...



not completely eliminated, the 
infection may recur and the 
symptoms may return.

 There are other STDs 
caused by viruses: Human 
papillomavirus or HPV, 
Hepatits B virus or HBV, 
Hepatitis C virus or HCV and 
the well known HIV. In addition 
to unprotected sexual contact, 
body fluid transmission such as 
blood transfusion could spread 
HBV, HCV, HPV or HIV.

 Some bacteria like 
Gonorrhea, Chlamydia, 
Syphilis, and protozoans like 
Trichomonia are also sexually 
transmitted.

 As any sexually 
transmitted infections or STI can 
increase the chances of HIV 
transmission, National AIDS 
Control Organization or NACO 
provides free counseling and 
treatment. If detected early 
antiviral drugs can control 
viral STDs. Preventive vaccines 
for HBV and HPV are also 
available. 

 However the challenge 
is STD affected patients are 
embarrassed to come forward 
to treatment fearing social 
stigma. As these diseases are 
viral or bacterial induced, we 
should not hesitate to consult 
a doctor if we have an iota of 
doubt.  Immediately we should 
go for medical checkup and 
seek early treatment. Free 
testing and services available 
through NACO, in Government 
Hospitals could be used. 

 Now, Rita and Rohan are 
not only fit and fine, they are 
also educated and enlightened. 
They have joined the band 
of health volunteers to bring 
about awareness of STI in the 
community.  

Gayatri Kshirsagar

xph/2 हे हायजेन्बेर्गचे अस्थिरतेचे तत्व

जे स्पष्ट करते अंधुक तारे जे बघू शकता तुम्ही

जेव्हा बघतही नसता त्यांच्याकडे तुम्ही

 F=ma सांगते बलाबद्दल

 जेव्हा वेगाने घडतात गोष्टी

 पडतो किती प्रभाव?

E E=mc2 सांगते, देवदूत 

करतात प्रवास प्रकाशाच्या वेगान े

त्यामुळे त्यांचे वस्तुमान परावर्तीत होते ऊर्जेमध्ये

आणि ते होतात पिसापेक्षाही हलके

                  vf=(m1v1+m2v2)/(m1+m2) दाखवते

                  गतिमानता जी आहे संचितम्हणून वडील मारतात 

                  मुलाला मारतात नातवाला 

                  अन असेच सुरु पुढेही

xf=xi+vit+½at2 सांगते चालला आहात कुठे

आणि किती गतीने

जर तुम्ही करत असाल गोलकार प्रवास

          t=t’ स्पष्ट करते वेळ आहे सापेक्ष

वयाबरोबर दिवस घेतात वेग 

म्हणूनच तर  वृध्द हळू चालतात

केंद्राभोवती फिरणा-या पाळण्याच्या 
कठडयाचा

म्हणूनच तर ते आधार घेतात

(Frederick Langheim च्या Time Dilation in an Inertial Frame या कवितेचा अनुवाद)  

                                      मनिषा पाटील

काळ.......



Soon, your favourite Chola Masala is likely 
to undergo a change – the twist lies in its source 
ingredients and not the recipe! 15 varieties of 
GM crops, including chickpea, are awaiting 
their trial cultivation in India. Presently, fate 
of the Genetically Modified crops hangs in the 
Supreme Court for its final nod of approval. Once 
the SC declares its verdict,  Prakash Javadekar, 
Union Minister for environment, is likely to lift 
the ban on the pending crop trials. The delay in 
implementing the crop trials of lab-made seeds 
is being resented by the corporate sector.  

Food crops like vegetables and fruits 
created by using genetic engineering methods 
are genetically modified, GM. These are made by 
combining desirable genes from various species 
to create new genetically-altered food products. 
These GM crops are transgenic in nature, created 
by the introduction of transgenes in a process 
called as recombinant DNA technology. 

Proponents of the artificially manipulated 
crops endorse GM as the solution for increasing 
food needed to feed world’s growing 
population. Monsanto claims GM crops will 
create sustainable agriculture by solving food 
insecurity and ensuring better lives for farmers. 
Genetically modified crops are claimed to 

have a higher resistance to insects and pests. 
Unaffected by the pests the yield is higher, thus 
benefiting the farmers economically. Fortified 
with additional vitamins and antioxidants, 
GM crops are expected to solve the nutritional 
deprivation. The business is also hailed as a job 
creating sector for the biotechnologists. 

In India, introduction of Bt cotton was 
lauded for a huge rise in the country’s annual 
output from 13.7 million bales (one bale is 170 
kg) in 2002-03 to 36.5 million bales in 2013-14.   
However, on a paradoxical note, Bt cotton crops 
were also blamed for the farmer suicides in 
Maharashtra, indicating perhaps all is not rosy 
in GM world.

In nature, genes are transmitted from one 
organism to another resulting in new varieties. 
Emergence of new varieties has been the stepping 
stone for evolution. Nonetheless, nature has an 
inherent way of conducting checks and creating 
a balance. However, the crops referred as GM 
in the current scenario are different in being 
manipulated by genes obtained from unrelated 
organisms. However, the consequences of GM 
crops remain unidentified. This is precisely 
where the recombination technology differs 
from traditional breeding, giving rise to genetic 

To GM or not to GM?



instability. 
Before embarking on the biotech wagon, it 

is necessary to know if India, one of the most 
populous nations really needs GM food. India’s 
agriculture segment has been beset with debacles 
from growing indebtedness and rising suicides. 
But, on a positive note, production growth has 
been significant since the mid-2000s. There has 
been an increase in annual rate of food grain 
production by 2.9% over the decade or so. The 
agricultural production in 2012-13 was found to 
have reached a record 255.4 million tones, which 
is more than adequate to feed the population.

Environmentalists world over cry foul 
about its ill effects on human health and the 
environment. The adverse impacts of GM crop 
farming have been extensively reported from 
world over. From damage to soil, pollinators and 
native species – the entire ecosystem is put to 
risk due to the induction of GM crops in fields. 
Recent debatable studies on genetically modified 
corn pollen on the Monarch caterpillars in the 
US have again created ripples on this issue.

Extensive testing in this regard is either 
very expensive or impractical, and there is still 
a great deal about the process that scientists 
do not understand. This means that no one can 
make any reasonably accurate predictions about 
the long-term effects of GMOs on human beings 
and the environment. 

Recently in Bangladesh, farmers who 
had undertaken Bt brinjal saplings have 
demanded compensation for huge losses they 
incurred cultivating the genetically modified 
crop. Allegations on being fooled and used as 
experimental pigs for plantation of genetically 
modified Bt brinjal have come to fore in the 
country. Bangladesh Agricultural Research 

Institute in collaboration with US seed company 
Monsanto and its Indian affiliate Mahyco had 
released Bt brinjal by claiming it to be a high-
yielding and insect resistant variety. The 
crop plantation which took roots with much 
expectation led to an utter failure.

The flowery claims of GM crops do not 
correlate with the reality. In the pursuit of 
higher yield and production, hope we do 
not lose focus of what is good for us and our 
ecosystem. Dr Bhargava, founder-director of 
the Centre for Cellular and Molecular Biology 
(CCMB), Hyderabad, and former vice-chairman 
of the National Knowledge Commission opines 
that western multinational companies want to 
make as much money as they can by exploiting 
people’s ignorance. He adds , “the fact of the 
matter is that we do not need Bt cotton or GM 
food. Globally, no major advantage is being 
conferred by these foods and the damage and 
harm they may cause needs proper assessment. 
He further added that “In the US, GM food does 
not require to be labelled, so it is being mixed 
with other foods. One of the reasons for the 
rising health bill in the US could well be GM 
foods.” 

Madhav Gadgil, a renowned Western Ghat 
ecologist has predicted dire consequences for 
Western Ghat’s biodiversity if GM crops ever 
get introduced in this area. He is of the opinion 
that the hegemony of corporations have left the 
farmers with no other option besides bowing 
to their dictates. Gadgil’s advice - “ I would 
demand that no GM crops be introduced in the 
Western Ghats, because there is a high risk of an 
adverse  impact on the unique biodiversity of 
the region” – seems sensible. 



Dr	Sulabha	Kulkarni,	Nanomaterials	faculty	at	IISER,	
ex-	Vice	Chancellor	of	Banaskantha	University	spoke	
to science writing workshop participants Manisha Patil 
and Neelam Pereira about her love for Physics, pursuit 
of Nanomaterials anscience as her source of energy.

Q:	You	have	made	significant	contributions	in	the	field	
of nanoscience, materials science and surface science. 
Your work on nanomaterials, hard coating and high 
strength aerogels is very important. How did you get 
into	this	field?

Sulabha:	 It	 is	 a	 difficult	
question	 to	 answer.	 I	
wanted to make a career in 
Physics	as	I	was	not	good	
at	 Biology.	 Among	 the	
Physics-Mathematics-
Statistics combination, 
I	 chose	 Physics	 as	 it	
had elements of Math, 
another favourite subject 
of	mine.	Back	then,	our	Head	of	department	encouraged	
us to take up research. A lot was being done on surface 
science.	 I	did	PhD	 in	X-ray	Spectroscopy	 from	Pune	
University.	 Later	 I	 got	 an	 opportunity	 to	 do	 Post-
doctoral research on surface science from Munich 
Technical	 University,	 Germany.	 I	 learnt	 a	 lot	 about	
various	techniques.	After	coming	back,	I	worked	with	
Prof. Nigvekar. We started a group on surface science 
research. The clean techniques followed in Germnay 
such as single crystals and gas hydrates were not possible 
in	 India	 as	 the	 infrastructure	was	not	well	 developed	
here.	So,	I	started	to	create	my	own	materials.	I	worked	
on	diamond	film	deposits	after	metallic	glasses.	Then,	
I	came	across	an	article	on	small	materials	in	Scientific	
American.		I	got	interested	in	creating	small	materials	
from the large materials. Small materials were important 
to	know	high	volume	surface	ratios.	Soon	I	realized	it	
was more than that. We discovered synthetic materials 
and	collaborated	with	Germany.	I	got	a	chance	to	visit	
this	country	again	and	enjoyed	working	 there.	 It	also	
led to good publications.

Q:	You	 have	 done	 PhD	 in	 1976	 and	 Post-doc	 from	
Germany	in	1977.	You	entered	the	field	when	women	
hardly pursued science. So what sort of challenges did 
you	face	in	1970s?

Dr. Kulkarni’s Journey:
From X-ray spectroscopy to Nanomaterials 

Sulabha:	 Going	 abroad	 was	 difficult.	 I	 had	 followed	
HOD	Prof	Bhide’s	advice	of	applying	for	fellowship.	
That	 time,	 only	 4	 foreigners	 worked	 there.	 Most	
of	 them	 were	 Europeans.	 Socially,	 people	 in	 India	
wondered how a married woman could go abroad and 
sympathized with my husband ‘poor husband’.

Q: what is the secret of your energy?

Sulabha:	 I	 enjoyed	 working	 in	 science	 and	 still	 do	
everyday	with	 youngsters.	 It	 has	 its	 up	 and	downs.	 I	
got good support from colleagues.  Women usually 
face	 difficulties	 but	 my	 parents	 and	 husband	 always	
supported	me	to	attend	conferences.	I	enjoyed	freedom	
from them. Science is a source of energy. Everyday 
new exciting developments happen in laboratory.

Q: Please tell us something about your book on 
nanomaterials in nature published in Marathi.

Sulabha:	While	working	 on	 nanotechnology	 I	 read	 a	
lot from internet and books. We had done good work 
on bio-materials. Nature uses nanotechnology on both 
big	and	small	scale.	I	related	natural	phenomenon	with	
nanotechnology. For example the feathers, colors are 
organization of nano materials. Lotus effect or the petal 
effect we see in nature can be explored.

Q: As we are attending the Science Writing Workshop, 
we would like to obtain tips for science writers?

Sulabha: Remain alert. Find what is going on in science 
literature. Magazines and journals such as Nature, 
Science	 and	 Scientific	 American	 should	 be	 referred	
to know latest news. To be updated and have a basic 
knowledge is important for a journalist. 

Q: How important do you think it is for the science 
writers to verify facts with the scientists?

Sulabha:	 It	 is	 important	 to	verify	with	 scientist	when	
you	are	not	 confident	about	 the	 subject.	For	example	
if you are writing on how the LED works, it is better 
to	find	its	working	mechanism.	One	can	also	find	from	
google or Wikipedia but most importantly one should 
be	convinced.	In	case	of	a	simple	issue,	there	is	no	need	
for consulting a scientist. Also, better to avoid being 
over-confident.	

Manisha Anand Patil & Neelam Pereira



Next time you go on a survey, don’t forget the Android.

               J G Giduthuri, N Maire and S Joseph,conducted 
a new study in rural and urban Pune that showed the 
use	 of	 tablets	 was	 more	 effective	 and	 efficient	 than	
paper based methods for interviews in epidemiological 
surveys.The study was designed to address challenges in 
validating tablet devices, to determine whether known 
advantages of computerised devices are compromised 
by problems in quality.

 On the one hand, the advantage is accurate data 
analysis and elimination of data entry errors, while on 
the other hand, chances of accidental deletion cannot 
be ruled out. Although electronic devices demand high 
initial investment, the study proves that cost involved 
in the paper method of interview is only marginally 
less.

 The	field	researchers	who	were	exposed	to	both	
the methods showed preference for the tablet based 
survey.	This	 survey	was	conducted	on	98	people,	 for	
the	application	of	 influenza	vaccine	using	both	paper	
and tablet based methods.

Finding  Frog :  
An episode in Amboli, Maharashtra

The Journal of Threatened Taxa reports that a team of 
scientist	led	by	Neelesh	Dahanukar	of	IISER,Pune	has		
found a new species of frog. Scientists have called it 
“Indirana	chiravasi”.	This	frog,	belonging	 to	Indirana	
genus, dwells in crevices and hence has been named 
‘chiravasi’- ‘chira’ meaning crevices in Marathi and 
‘vasi’ which means ‘inhabitant of’ in Sanskrit.  

 The	finding	assumes	significance	because,	since	
1980	more	than	200	frog	species		have	been	reported	
to be extinct in the world. Abundance of  frogs is an 
indicator of health of the biosphere and researchers 
have, therefore, said that conservation initiatives have 
to be taken immediately for this threatened family.

 The new species of leaping frog, Indirana 
chiravasi, is	identified	by	its	longer	head,	single	vocal	
sac.The other characteristic features which distinguishes 
Indirana	 from	 other	 species	 include	 vomerine	 teeth,	
long elevations on the surface of the tongue,	first	finger	

longer than or equal to the second, presence of double 
outer small rounded projection (palmer tubercle).

 Molecular analysis suggests that the species is 
genetically distinct from other species as indicated by 
the maximum analysis of genetic data. Amboli leaping 
frog, as goes the common name,now has found a 
place in London’s Natural History Museum and in the 
Museum de Histoire Naturelle ,Paris

Nano: The ransporter
A	 team	 led	 by	Dr.A.J.	Verma	 from	NCL,	 Pune,	 	 has	
successfully developed spherical carboxy cellulose 
nanoparticles	 	 which	 is	 of	 great	 significance	
to drug delivery 
methods. Preparing 
c a r b o x y c e l l u l o s e 
nanoparticles  in a 
spherical form was a 
complex	 task	 till	now.	 It	
has	 now	been	 simplified	
by this research team. The 
use of very narrow sized 
(25-30	 nm)	 particles,	
makes this method a very special one. Scientists from 
Germany in a similar study have recently synthesized 
cellulose nanoparticles with a size distribution in the 
range	of	80-200	nm.

	 Boarding	 	 on	 the	 	Nano	 spheres,	 antibacterial	
drugs	 are	 sure	 to	 find	 their	 destination	 accurately	
and speedily. These nanoparticles enhance the 
antimicrobial action of drugs against E. Coli, Bacillus 
subtilis, Staphylococcus aureus, and Mycobacterium 
tuberculosis. The researchers have  successfully 
used cotton cellulose for this breakthrough synthesis. 
Additionally,usage of cotton cellulose  provides a 
solution for managing agricultural residues.

 Researchers claim that the spherical shape 
provides greater surface area and stability of spherical 
nanoparticles in aqueous solution making it a much 
sought after particle.

	 Carboxycellulose	 finds	 its	 utility	 in	 wound	
dressing gauzes, surgical materials, and several other 
related biomedical products.

Sujatha Varadarajan

Research Reservoir 
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       Waking up with a hot cup 
of tea is indeed princely; but to be 
woken up in the early morning 
in the middle of sweet dreamy 
sleep, hustled up to run an errand 
to purchase tea leaves is another 
thing. That’s the cruelty that I had 
to endure today morning, when 
my loving mother, in the zeal to 
watch her favourite tearjerker 
soap opera yesterday night forgot 
to replenish tea in time.

       If it was just me, it would 
have been easy to counsel with 
firm voice “No chai today; drink 
milk and keep your mouth shut”; 
but obviously not my father. 
Without his customary, not one 
but two cups of piping hot aroma 
effusing chai as soon as he wakes 
up, he cannot move from his bed 
or finish the ‘big job’. He has to be 
given his tea or else...No option 
but to rush to the shop and get the 
tea before he woke up. 

        I hurried to the shop at 
the end of our street. Ram kaka’s 
shop is open even before the sun is 
up. Perhaps he knew that mother 
may have a pressing need for tea 
early in the morning. Beaming 
cheerfully, he hands me our brand 
of tea packet even before I had 
chance to open my mouth. May be 
the fond twinkling in his eye or 
the rustic slang he used triggered 
memories.

         I suddenly recalled 
my high school teacher, Master 
Sisugoswami. One day in all earnest 
he persuaded us to appreciate the 
toil of multitude that provides us 
our humble morning tea. He said 
“hard labour and toil of many are 
hidden unseen in every cup of 
tea that you drink. Do you know 

how strenuous it is to pluck the 
tea leaves, one by one in, the hot 
sun? How much hard labour goes 
in to curing the fresh leaves into 
tea that you can savour? Have you 
ever wondered about the living 
condition of the milkman, if their 
children study or are they forced 
to do menial labour?”

      He was an idealist who 
wanted to see the world to be just 
and equal. 

Perhaps not a man for these 
times or is he? 

    Tea, an aromatic beverage, 
is prepared by pouring hot or 
boiling water over cured leaves 
of tea plants Camellia sinensis. 
A legend credits 10th century 
Emperor of china, 

Shennong with the discovery 
of tea. The story goes that he asked 
his courtiers to boil water before 
drinking to avoid illness.  The 
Emperor was taking his usual 
morning stroll in the garden 
when he saw a cauldron with a 
light brown liquid. Apparently 
some leaves from a nearby tea 
tree had fallen into it. The liquid 
caught the Emperor’s attention 
and he decided to drink it. He 
was taken by the aroma and taste 
of this concoction and decided 
to make more of the liquid. Thus 
was born the beverage, which is 
today popular all over the world. 
I wonder how it tasted. Another 
account says Bodhidharma 
accidentally fell asleep after 
meditating continuously in front 
of wall, on waking up, he seethes 
with rage and cuts his eyelids 
which fall to ground and they 
grow into tea bushes. 

      Though not much into 

myths myself, I will tell you about 
my friend “Captain” who would 
remark that there are still silly 
people who think the Earth is just 
6000 years old regardless of the 
progress of the science. So the real 
story we are yet to know.

           Tea, tee, teh, thea, 
theneer, teo, the’, tee-soppu, 
chya, sha, herbata, chai, so the 
list goes on. The origin of word 
tea would be traced back to ‘Te’ 
in Amoy language spoken in 
Fujican province and Taiwan and 
‘Cha’ is derived from Cantonese in 
Guangzhou. 

It was smuggled out of China 
by the British who sent spies to 
China on ensuing gunpowder 
and tobacco war. British forced 
Indian farmers to grow opium 
and bartered the intoxicant with 
the Chinese for tea. A fierce war 
ensued following which the British 
realized they needed another 
source of tea. Tea then came to be 
planted in the Assam plains from 
which we derive the Clonal Assam 
tea (C.s.assamia). Whether it is the 
Clonal Assam, Bergamot (Earl 
Grey), the Oolong served in Yixing 
purple clay teapots (it gets better 
in every sip, I assure you!), or the 
jasmine, lemon/ lemon masala 
(It’s intoxicating indeed!) and of 
course the green and black tea.

     Needless to say, more tea 
is consumed all over the world 
than coffee, chocolate, soft drink 
and alcohol combined, next only to 
water! Be it Britain, Japan, China, 
Arabia, UK or anywhere, tea has 
been symbol of social gathering, 
cultural heritage and status. 

It is universal and eliminates 
the difference between rich and 

The Tea Diaries



poor. Catherine of Braganza 
perhaps initiated the royal evening 
tea-session and the Japanese 
ceremonial tea is a tradition that 
goes far back in history.

      If India and Pakistan 
are divided by a boundary, the 
pleasant Kashmiri Noon Chai, 
with its pink tinge, milky flavour 
with pistachios and cardamom 
unites people. Ireland, the highest 
per capita consumer of tea, has 
its famous Lyon’s and Barry’s tea 
outlets. 

Britain serves cream tea that 
is named for the scones, clotted 
cream and jam served with it. 
Legend has it that when tea was 
introduced to England, drinking it 
became a status cult. The wealthy 
decided to add milk and cream 
to it. Myanmar has tea pickles 
called Laphet; delicacy eaten with 
roasted sesame seeds, crispy fried 
beans, peanuts and fried garlic 
chips. Tibetans have buttery salty 
tea with butter of Yak’s milk. But 
read my lips, nothing matches 
the consistency and excellence of 
Indian masala chai served with 
crispy hot pakodas on a pleasant 
rainy day. 

                  Tea is well 
known and ultimate for its Umami 
taste: combination of sweet, sour, 
bitter and salty. To explore the 
unique characteristic of tea, let’s 
go a bit scientific. Chemists and 
biologists have fathomed variety 
of chromosomal difference, lots 
of polyploidy of tea strains. 

Thus we derive unique flavours 
and aromas of tea. Tea has 
catechin, antioxidants, flavinoids, 
aminoacids, vitamins, and several 
polysaccharides. 

To top that, it has theopylline 
and caffeine that alerts our senses 
in the morning. The widespread 
and universal popularity of green 
and black tea is on the account 
of their ability to protect against 
cardiovascular disease and other 
health benefits. Consumption 
of green tea has gone up, as the 
hyped urban media promotes it 
as slimming agent. Who wouldn’t 
agree to lose an inch off their 
tummies, if all that they have to 
slog is but sip green tea. On the 
serious note, scientists have found 
out tea kills potent harmful viruses 
such as herpes virus simplex 1, 2 
and T1 virus within few minutes 
in laboratory animal tests.

       The globalisation and the 
emergence of nova-rich class has 
spurred the emergence of coffee 
outlets like CCDs, Starbucks; 
where anything can happen over 
a cup of coffee, if you are ready 
to pay through your nose. But for 
money starved college students 
it is ‘chai-sutta’ ritual. From 
office-goers dropping by tea-stall 
to escape from hectic work and 
equally hectic bosses, the security 
guards relaxing on the small 
glass after their shifts are over, 
teachers on tiffin breaks, old men 
in groups, bantering over how 
their daughter-in-laws and wife 
always give them bitter tea with 

no sweeteners, it is 
the tea stalls that 
provide refuge.    

        The 
humble tea doesn’t 
burn holes in the 
pocket. Train 
stations are filled 
with Chaiwallahs 
screaming at their 
top voice and 
offering endless 
cups of steaming 
hot tea to weary 
travellers. An old 
relative of mine, he 
used to drink 4 cups 

of tea in a day, at regular intervals 
and god knows, he still follows it 
religiously for almost 30 years.

       Tea almost became our 
national drink; perhaps it may 
soon. The Deputy Chairman of 
Planning Commission, Montek 
Singh Ahluwalia was inclined to 
declare tea as the National drink in 
April 2013. No jokes; Assam Chief 
Minister Tarun Gogoi demanded 
it while seeking a special package 
for tea industry to revive the 
industry. 

       Walking with these 
trains of thoughts, as I neared my 
home, my favourite aroma, sweet, 
familiar, unmistakable, wafted 
and enveloped me. Apparently, 
it turns out that mother had 
opened rather expensive pack of 
Darjeeling tea set aside as gift for 
a colleague of father; fearing that 
I would be late and father would 
wake up. 

I’m used to fights between 
the two over smallest of the things 
and could sense the portent of 
things to come. I quietly grabbed 
my ebullient hot tea mug and 
rushed out to veranda relishing 
every sip as tribute to all tea-
lovers out there.

Soumya

“There is also the mysterious 
social etiquette surrounding 
the teapot (why is it considered 
vulgar to drink out of your saucer, 
for instance?) and much might 
be written about the subsidiary 
uses of tealeaves, such as telling 
fortunes, predicting the arrival of 
visitors, feeding rabbits, healing 
burns and sweeping the carpet. 
It is worth paying attention to 
such details as warming the pot 
and using water that is really 
boiling, so as to make quite sure 
of wringing out of one’s ration the 
twenty good, strong cups of that 
two ounces, properly handled, 
ought to represent.”

–George Orwell 



जंगल तोडणे हि आहे गोष्ट खूपच महान

मग ते असो कागद, पाम तेल किवा हम्बर्गरच्या जमीनीसाठी

अन म्हणूनच आम्ही आहोत माणसे महान

जे लाकडाच्या भूश्यावर साधताहेत विकास

डोंगर हलवणे हि आहे गोष्ट खूपच महान

अन म्हणूनच आम्ही आहोत माणसे महान

जे क्षणार्धात संपूर्ण आकाशगंगेलाही झाकोळेल

असे तेज निर्माण करू शकतात

समुद्र घाण करणे हि आहे गोष्ट खूपच महान

अटलंटीकमध्ये प्लास्टीकचा कचरा अन त्याहीपेक्षा

प्यासिफिकसुद्धा घाण करणे हे आहे खूपच महान

अन म्हणूनच,आम्ही आहोत माणसे महान

ज्यांचा विश्वास आहे नजरेआडच्या गोष्टी नाहीत त्रासदायक यावर

तेलासाठी पृथ्वीवर पाडणे भोक हि आहे गोष्ट खूपच महान

अन म्हणूनच,आम्ही आहोत माणसे महान

हजारो वर्षांचे नैसर्गिक साठे करतोय नष्ट काही वर्षांमध्ये

दर दिवशी हजारो प्रजाती नष्ट करणे हि आहे गोष्ट महान

अन म्हणूनच,आम्ही आहोत माणसे महान

जी येऊ देत नाहीत आमच्यामध्ये काहीच

आकाशात बदल करणे ही आहे गोष्ट महान

अन म्हणूनच,आम्ही आहोत माणसे महान

जे निवडतात नाकारणे आपल्या मर्यादा

या महान गोष्टीचे आश्चर्य व्यक्त करणे ही आहे गोष्ट महान

कारण रोमन, मायण, ईन्काज आणि इस्टर आयल्यंडर्ससारखेच

आपणही आहोत माणसे महान

(Daniel Hudon  यांच्या Great Things for a Great People या कवितेचा स्वेर अनुवाद) 

मनीषा पाटील

महान गोष्टी महान माणसासाठी



No matter where you travel in the world, 
burial places are always eerily silent -whether they 
are maintained or left to the weeds. If you ever set 
foot in a graveyard, fear and uneasiness creeps in. 
Any moving object, plant or animal, can become 
scary. 

I remember my first encounter with the 
so called spirits and angels. I was a high school 
student. I yielded to peer pressure and went against 
my parent’s wishes, 

to participate in a procession organized by a 
political party. My main intention was to see the 
city. After the procession, I went around, searching 
for ice creams and groundnut sellers on the beach. 
And I was left behind by my friends. I rushed to 
the bus stand and managed to board the last bus. I 
got down at my village and started to walk. Soon, I 
found myself walking along the graveyard. I felt a 
sudden rush of adrenaline when I saw some moving 
objects. Brought up in a traditional household with 
the usual diet of scary stories, it took me only a 
moment to assume these were spirits from the 
graveyards. I recited some holy words taught by 
my mother, toward them off. Only when I came 
nearer did I realize that the moving objects were a 
bunch of dried plantain leaves lit by the moonlight. 
Phew !!

Even after 25 years the grove of plantain trees 
still exist. It made me wonder: normally, plantains 
trees are supplanted within a year or two; but 
here, the flora was left untouched… Why? Because 
people are afraid to use the yields from plants 
growing in graveyards. As a result, a number of 
plants and animals are protected - unintentionally. 
There are many such landscapes and ecosystems, 
left undisturbed by humans because of fear. 

Graveyard biota     

Certain varieties of plants - sandalwood, 
henna, Datura or umam - grow all over the place 
where the dead bodies are buried. Occasionally, 
people introduce some other species into the 
cemetery ecosystem, to mark their loved one’s 
grave. Ecological interactions and networks are 
common in species-rich grasslands, heath lands, 
and woodlands that come up in such burial places. 
Graveyard groves act as an important refuge 
to biodiversity that has been formed from the 
surrounding landscapes. Surely, they serve as an 
important germplasm for many organisms. Besides 
all this, they provide a consistent reminder that 
human cultures and  biodiversity have evolved 
together. The graveyard, which I once was scared 
of, attracts me now and I visit it more often to study 
the ecology there. Future of scary groves

In some countries “Green burial” has become 
popular. Here, grave markers made from stone or 
granite are not permitted. Instead, trees are planted. 
Bats, owls, foxes rabbits and other small mammals 
including shrews and voles along with a variety 
of birds constitute the rich fauna of graveyard 
biodiversity. Untouched grasses, flowering shrubs 
and trees are a haven for insects, birds and spiders. 
As opposed to this trend, recently, the church in 
Kerala has given its consent to forego burial, due 
to paucity of space. Such measures may result in 
the loss of graveyard groves And consequently 
these pockets of biodiversity. There is no doubt 
that graveyard flora, fauna, and landscapes of India 
will be removed in the near future. Perhaps only 
a fraction will survive, unless protective measures 
are taken. 

                                                            Abdunnasar UK

Grave 
yards are not DEAD



    “Every man has his secret sorrows which 
the world knows not; and often times we 
call a man cold when he is only sad.”    

     H. W. Longfellow            

   Rehan is bubbly, amiable, outgoing. Good in his 
studies, a star in sports. Whether it was clean campus 
drive or helping neighbours, youth festival or astronomy 
club, Rehan can always be counted upon. He never 
missed his classes in spite of his schedules.

						But	all	that	changed	about	a	month	ago.	Unable	to	
get up in time, he missed his classes almost every day. 
His attendance became so low that he was not permitted 
to give exam. He did not talk to anyone anymore and 
avoided even close friends. He even stopped going to his 
football practice. When his anxiety became unbearable, 
he started resorting to smoking and drinking. When 
confronted, he would get aggressive or at times, lock 
himself up. 

What is bothering Rehan?

He had many friends who would have given their life 
for	him.	But	 scared	 that	his	 image	would	be	marred,	
Rehan did not seek assistance or solace from anyone. 
Unable to understand or cope up with emotionally 
disturbed Rehan, his girl friend has walked away from 
him. Rehan’s parents could not relate to what he was 
going through. Neglect of studies had a toll and his 
academic performance plummeted.

               At last a discerning friend realised what 
was happening. His friend decided to take Rehan to 
counselling. Alas! He was diagnosed to suffer from 
clinical depression.

   Rehan is not alone, there are many like him around  
us, in our colleges, work places and perhaps extended 
family who are struggling with their mental problems. 

 Depression, unheard of decades ago, is becoming a 
rising	 health	 problem.	 In	 the	 true	 sense	 of	 the	 word	
health – physical, mental, social and spiritual health - 
as	per	WHO	definition.

WPA and WHO Reports

WHO	 reports,	 “350	 million	 people	 suffer	 from	
depressive disorders. Depression often starts at a young 
age and manifest with different depressive characters as 
they grow, and this pattern keeps on changing”. WHO 
warns, if care is not taken, depression will be leading 
cause	of	disability	globally	by	2030.	

According to reports of World Psychiatric Association 
(WPA), one out of ten people in the world suffer from 
major	 depression	 and	 almost	 one	 out	 of	 five	 people	
(both male and female) have suffered from mental 
disorder in their lifetime.The report also points out 
that	less	than	10%	mentally	depressed	people	go	for	a	
treatment, making the issue graver. 

Stress and Depression

  The changing lifestyles of people, pressure in 
workplaces and academic burden for student are some 
of the main reason for onset of depression. Depression 
in	 students	 has	 significant	 implication	 on	 Student’s	
academic, behavioural, social and physical well being.

    The person suffering from chronic depression has low 
energy, low self esteem and low capacity for pleasure. 
People with mental imbalances are often melancholic, 
with lack of motivation and lose hope easily. The person 
takes	 these	symptoms	as	part	of	his/her	character.	So	
they do not feel the need to discuss the problems with 
their family and friends.

On the brink

    A person who has childhood experience of death 
and demise of person close to them, neglect, unequal 
treatment compared to siblings, physical or sexual 
abuse is more likely to be affected by depression in 
later stages of their lives. Active depression arises from 
pressure of workloads, forced emotional capabilities. 
Peer pressure, academic load, fear of failing grades, 
trouble in relationship, too much of anxiety and tension 
sparks off mental imbalance in college students. 
Loneliness and isolation makes vulnerable groups like 
aged people and other emotionally deprived, leading to 
depression. Women are more prone to depression than 

Gloomy Hollow:  
the psych of depression



men.

 Depression also triggers suicidal tendency. The 
National	 Crimes	 Records	 Bureau	 states	 that	 of	 the	
127,151	recorded	suicides	in	2009,	8,469	were	linked	
to serious mental illness. 

Brain chemistry

  There are various factors which affect depression in 
an individual. Whatever be the cause, those who are 
diagnosed with depression are usually administered 
antidepressants.These drugs work by altering effect of 
neurotransmitters in brain.

  Studies have shown that depression arises from low 
level of serotonin and norepinephrine.

Serotonin and norepinephrine are neurotransmitters. 
Serotonin contributes to wellbeing and happiness, 
while norepinephrine affects our concentration. After 
the neurotransmitters send their message in brain, they 
return back to their starting point in a process called 
reuptake. Reuptake is fast and makes it possible for the 
neurotransmitters to be reused. Antidepressants such as 
Selective	 serotonin	 reuptake	 inhibitors	 or	SSRIs,	 and	
tricyclic antidepressants work by slowing down the fast 
reuptake mechanism. When more neurotransmitter is 
available around, the depression is reduced.

    Psychiatric medicines may regulate or alter our 
moods.	In	response	to	the	medicines,	the	rate	of	blood	
flow	increases	and	there	may	even	be	structural	change	
in neurons. Treatment helps relieve the symptom but 
the emotional scar last throughout their life. Sometimes 
the person is unable to feel emotions due to the affect 
of the drugs. At times, other than the depressive mood, 
the medicine itself may stimulate suicidal tendencies. 

Treatment and Counselling

       All is not lost in depression. Treatments are available. 
Combination of antidepressant and psychotherapy 
are most common treatment used. Some common 
antidepressants include Prozac, Zoloft, Lexapro. As 
these drugs display side effects they should be taken 
only	under	proper	advice	and	supervision	of	qualified	
medical doctor. 

									According	to	WHO,	countries	like	India	allocate	
less than one percent of the health budget to mental 
health activities while some western countries spend 
10	to	18	percent	on	their	health	budget.	Public	health	
system must provide proper mental health care to the 
population.

				In	all	schools	and	colleges,	authorities	should	monitor	
student’s behaviour and performances. Students should 
not be afraid to come out if they are having suicidal 
thoughts and feel different to seek medical counselling. 
Some colleges do claim mental health counselling 
services, but in reality they are either dysfunctional or 
non-existent. This must change.

  Going beyond government and institutional 
arrangements we need attitudinal change in us.

 We attach social stigma to mental problems, and hence 
we tend either to ignore or refuse them. What we need 
to understand is mental health needs looking after like 
body health. Emotional balance is imperative for sound 
and healthy mind. 

   We should be supportive of the person who needs 
us to cope through depression. We should immediately 
approach and help the person if we notice low energy, 
lack of motivation, social withdrawal, disturbed sleep 
pattern, personality disorder, irritable mood, panic and 
anxiety	 rate,	 alcohol/substance	 abuse	 and	 recurring	
thoughts of suicide. We must act like Rehan’s friend to 
combat cases of depression. A gentle squeeze of hand, 
patient ear ready to listen, supportive arms around 
the shoulders, understanding gaze, non-judgemental 
attitude can go a long way in bringing our friends from 

Dopamine is another neurotransmitter.

Decreased or altered dopamine activity also leads 
to	 problems	 like	 schizophrenia,	 attention	 deficit	
hyperactivity disorder (ADHD) etc. 

Schizophrenia is chronic and disabling brain disorder.

Schizophrenic people may hear voices other people 
don’t hear. 

They tend to believe other people are plotting to harm 
them, reading their minds, thoughts...

They are prone to become withdrawn or agitated. 

They start having false beliefs about what is taking 
place.

They may not make sense to others when they talk. 

They may even start having delusions and 
hallucinations.

World Mental Health Day: 10th October 



All of us have been 
admonished by loving adults: 
‘stop palying, don’t waste your 
time, sit and study’. 

You would also have had 
teachers who have chided you 
for playing in the evening rather 
than spending that time for 

studies. However, scientists have 
found that sports improves your 
academic performance.

A team of scientists led by 
Dr. Phillip Tomporowski from 
University of Georgia, Athens, 
has found that playing sports and 
doing physical exercise help to 
achieve higher grades as well. The 
report published in Educational 
Psychology Review (2008) 
emphasises a positive association 
between participation in sports 
and academic achievement. 
They recorded the data of 
students’ academic grades and 
whether they do regularly play 
sport or not. This correlational 
study also found that academic 
scores obtained by students 
who participated in sports were 
significantly higher than those 
who did not. 

In another experiment, the 
scientists measured academic 
grades of students before 

introducing sports and physical 
exercise in their routine. Then 
they encouraged students to do 
regular physical exercise and 
participate in sports for a few 
months. They measured students’ 
academic grades again. And they 
found a significant increase in the 
academic grades of students who 
participated in sports and games. 
This series of interventional and 
correlational studies involved 
about one million students.

Phillip Tomporowski, 
professor of exercise science at 
the University of Georgia, says: 

these results challenge the old 
notion about playtime during 
school hours, that it makes kids 
more hyper and rowdy when they 
come back to class. “It appears 
to be the other way around,” he 
says. “They go back to class less 
boisterous, more attentive, and 
better behaved compared with 
kids who have been sitting in 
chairs for hours on end.”

In 2013, academicians from 
the University of South Carolina 
and Pennsylvania State University 
studied data obtained from 9,700 
high school students in the age 
group of 14-18. The study covered 
schools in urban, suburban and 

rural areas, and also accounted 
for students participating in 
a variety of extracurricular 
activities, including academic 
and vocational clubs, performing 
arts societies and team sports. 
Amazingly, team sport was the 
major extracurricular activity that 
was found to have a consistent 
and significant effect on students’ 
grades across all schools. 
These results were consistent 
irrespective of students’ race, sex, 
previous academic achievement 
and socio-economic backgrounds.

“Memory retention and 

learning functions are all about 
brain cells actually changing, 
growing, and working better 
together,” says John J. Ratey, 
clinical associate professor of 
psychiatry at Harvard Medical 
School and the author of Spark: 
The Revolutionary New Science of 
Exercise and the Brain. “Exercise 
creates the best environment for 
that process to occur”, he added.

In a study conducted 
in 2011-2012, Dr. Anthony 
Price, Jr. with the National 
Interscholastic Athletic 
Administrators Association, USA, 
had determined the relationship 
between students’ sports 

SPORTS help to  
        SCORE GOALS and GRADES



participation and their academic 
success. This study involving 
700,000 high school students, 
showed a significant positive 
correlation between participation 
of students in sports and their 
academic success. Graduation 
rates, dropout rates, average 
daily attendance and average 
grades were used as indicators of 
academic success. Students who 
participated in sports or athletics 
earned an overall 3.01 grade point 
average (GPA) while those who 
did not, earned a 2.72. In addition 
to GPA, all the other indicators 
also demonstrated that students 
involved in sports/athletic 
activities achieved better 
academic performance compared 
to those who did not.

Can you imagine that even 
20 minutes walk on treadmill 
can improve your reading 
comprehension ability?  Another 
study, for example, published 
in Neuroscience journal (2009) 
showed that physical activity 
leads to improvement in attention, 
concentration and cognitive 
control. Physical exercise 
increases blood flow to the cortex 
of the brain, the area involved 
in higher order functions like 
learning and memory. Increased 
blood flow stimulates release of 
neuronal growth factors and that 
leads to better memory, attention 
and brain development. This 
explains superior learning takes 

place when you participate in 
sports and physical activity.

Charles Hillman, associate 
professor of kinesiology and 
neuroscience at the University of 
Illinois says “The brain’s frontal 
lobe, thought to play a role in 
cognitive control, keeps growing 
throughout the school years. 
Therefore, exercise could help 
ramp up the development of a 
child’s brain”.

We do physical exercise to 
burn excess fat and to regain body 
shape. It also gives us muscular 
strength and physical stamina. 
Now scientists have given us 
a new reason to participate in 
sports: to boost our academic 
success! So, students who want 

to score grades must not only 
seek big libraries but also big 
play grounds. Parents may also 
have to encourage sports and 
exercise habits of their children 
to enhance their wards’ physical, 
mental and academic strengths. 
The education system in schools 
and colleges must find ways to 
continuously provide sports and 
games facilities to meet the needs 
of students.

As Swami Vivekananda 
said, “You will be nearer to 
heaven playing football than 
studying the Bhagavad-Gita” still 
holds true for academic success 
too.

Pandurang Kulekar

ERNEST RUTHERFORD (1871-1937) [Father of Nuclear Physics]
As a young man, he played Rugby for Nelson College and University of Canterbury.

NIELS BOHR (1885-1962) [Physics Nobel Prize in 1922 for research in atomic structure] 
Niels Bohr enjoyed a celebrated collegiate career as a Goalkeeper at the University of Copenhagen. 

ENRICO FERMI (1901-1954) [Physics Nobel Prize in 1938 for research in radioactive isotopes]

Fermi loved playing Tennis and often defeated opponents by wearing them down into near-total exhaustion.

NORMAN BORLAUG (1914-2009) [Father of Green Revolution & 1970 Nobel Peace Prize] 
He is honored in the Iowa Wrestling Hall of Fame.

ROSALIND FRANKLIN (1920-1958) [Understanding the structure of DNA using Crystallography] 
As a teen, she competed in Tennis, Cricket, and other sports, while at school in London.

BUZZ ALDRIN (1930- ) [Astronaut Apollo 11, second person to walk on the moon]
American Football was his passion.

SPORTY SPIRIT of Great Scientists



      Hennig Brand (1630-1710)

Year of the lord 1669; 
Hamburg in Holy 

Roman Empire. Hennig Brand 
a bankrupt merchant was 
seriously engrossed in mixing, 
g r i n d i n g , h e a t i n g , d i s s o l v i n g , 
distilling combination of 
substances. He was embarked on 
a task that would make him rich. 
If he succeeded, then he can turn 
humble iron into lofty gold. Like 
many alchemist of his time he was 
in search of ‘philosophers stone’. 

Alchemy believed that all 
substances were combination of 
five basic elements - Air, Water, 
Fire, Earth and aether. They 
held, the stone, largely made of 
‘earth’ fell down to its natural 
place Earth, while ‘fire’ went 
up to its natural place sky. They 
also though if somehow you can 
suffuse fire into iron, it would 
turn into Gold and glow. 

In their pursuit of fantasy 

they used goats tail, virgins 
blood, hens head and all the 
weird things that they could 
think of.  Brand’s penchant was 
human urine!

He collected 50-60 buckets 
of human urine, perhaps from 
all the houses nearby for his 
concoctions. He boiled the urine 
in a large vat and made a thick 
syrup out of it. He distilled red 
oil from the syrup and draw 
that off. Then he allowed the 
remainder to cool, he discarded 
the salt, mix the red oil back into 
the black material. Heated the 
mixture strongly for 16 hours. 
First white fumes come off, then 
an oil. The final sediment was 
a black, spongy substance. It 
glowed on its own in dark; left 
to itself without external fire, it 

burst into fire all of a sudden. 
   Aha said Brand, “I have 

got philosophers stone.” The 
substance glowed like gold and 
was for all purpose fire. The only 
part remained was to infuse this 
fire into iron and convert it into 
gold. Hennig kept his work secret 
and continued to work hoping to 
obtain gold. Even after weeks and 
months of trying no gold came 
out. In desperation he agreed 
to sell a sample of this wonder 
material to another alchemist 
Kraft. Exploiting the new 
material’s natural luminescence, 
Kraft entertained select audiences 
for a fee. 

This material was not 
philosophers stone, but 
phosphorus, one another element 
like iron and gold that make the 

Devil’s Element
“Edison accidently spilled phosphorus 

on the abandoned compartment  
of the train which he used as his lab. 

The compartment caught fire. The 
station master was so  very furious.  

He slapped Edison so harshly  
that Edison lost his hearing ability”.       



periodic table. The name Phosphorus come 
from the Greek words ‘phos’ and ‘phoros’ 
meaning ‘bringing light’ or ‘possessing 
brilliance’. For many many years the 
alchemists were extracting phosphorus from 
human urine, and it  took more than 100 years 
for the people to realize that bone was a better 
source of phosphorus. 

    When the explosive properties of 
phosphorus were gradually brought into 
light, one alchemist, Knuckle, rued “I am not 
making it (phosphorus) anymore; much harm 
can come of it”.  

Owing to its glowing property, white 
phosphorus is definitely more exciting than 
the red phosphorus. White phosphorus is 
also known for rather nasty applications in 
warfare. It was used in the 20th century in tracer 
bullets, fire bombs, and smoke grenades. The 
scattering of phosphorus fire bombs over cities 
in World War II caused widespread death and 
destruction.

In July 1943, Hamburg was subject to 
several air raids in which 25,000 phosphorus 
bombs were dropped over vast areas of the 
city. This is rather ironic, considering that 
it was the place where phosphorus was first 
made. 

White phosphorus also has a wide range 
of other uses. One of these was in phosphorus 
matches, first sold in Stockton-on-Tees in the 
UK in 1827. This created a whole new industry 
of cheap source of fire – but at a terrible 
cost. Breathing in phosphorus vapors led to 
the industrial disease, phossy jaw, which 
slowly ate away the jaw bone. This condition 
particularly afflicted the girls who made 
phosphorus matches. So these were eventually 

banned in the early 1900s and were replaced by 
modern matches, which use either phosphorus 
sulfide or red phosphorus.

Phosphorus is essential to all living things 
since it forms the structural sugar-phosphate helices 
of DNA and RNA. It is the key to energy transfer in 
cells in the weakly bonded third phosphate group 
in ATP, and is present in several other biologically 
important molecules. Though we take in about 1 
gram or more of phosphate a day, and we can store 
about 750 grams in our bodies, since our bones and 
teeth are mainly calcium phosphate. A normal diet 
provides our bodies with the phosphate it needs. It 
occurs abundantly in tuna, chicken, eggs and cheese. 
Even cola provides it to us in the form of phosphoric 
acid.

Today most of our phosphorus comes from 
phosphate rock that is mined around the world, and 
then converted to phosphoric acid. Fifty million tones 
are made every year. It is used in many products: 
fertilizers, animal feeds, rust removers, corrosion 
preventers, and even dishwasher tablets. Over-use 
of phosphates from fertilizers and detergents can 
cause them to pollute rivers and lakes, leading to 
eutrophication.

Phosphate is also environmentally important. 
It moves naturally from soil to rivers and oceans 
before ultimately reaching the bottom sediment. 
Here, it accumulates until it is moved by geological 
uplift to dry land. Then the circle can start again. 
During its journey, phosphate passes through many 
plants, microbes, and animals of various eco-systems.

William H. Gass said “The true alchemists do 
not change lead into gold; they change the world 
into words.” Brand may not have got philosophers’ 
stone but we got phosphorus.                   

                        Bhakti Dhamdhere



Long time ago, John discovered a method to 
control fire. Expecting great rewards, he decided 
not to tell this to anybody except for the king. One 
day he went out of his village for business. That 
night, soldiers from a rival empire attacked and 
burnt all the houses. Imagine, what would have 
happened if he had shared his findings with fellow 
villagers. This is the age of “BIG DATA”. Sharing is 
not only an option but imperative. 

In earlier times, inventors kept their 
knowledge secret. A vaidya would not reveal his 
trick to cure a disease to anyone perhaps except his 
son. Later with the emergence of modern science 
one had to share the protocols and results so as to 
be tested and validated by others. However this was 
done grudgingly and only the final paper was ready 
to print. But those days are gone. Today sharing the 
data is the name of the game. 

Modern technological developments have 
made knowledge sharing fast and cost effective. 
All these sharing practices help the scientific 
community, students, and researchers in many 
ways. If students get access to data of their interest 
it will help to improve their 
academic performance. 
Data sharing helps for 
better understanding of 
subjects and production 
of information and 
knowledge. It helps in 
popularizing science and 
reaching people in remote 
parts of a country like 
India. 

 There is also a need to understand the 
reasons for hesitancy of researchers to share their 
data. A study carried out by Wicherts JM and 
his colleague’s shows that there is correlation 
between errors and an unwillingness to share 
data. Authors who refuse to share data were more 
likely to have committed errors in their research. 
Hence, journals and professional societies require 
researchers to make their data available for review 
and publication. Sharing the primary research data 
with scientific community, research institutes and 
organizations is of great help for further research. 
For example, sharing the primary biodiversity data 
will help to study environmental conditions, status 
of endangered species, predict the climate changes 
in future and provide retrospective views of species 
distributions, etc. This example illustrates the reuse 
value of sharing the primary scientific data.

Governments must share the scientific data 
collected through surveys and campaigns   with 
society. It will help to increase the awareness in the 

society. For example mouth cancer data has created 
awareness about dangers of chewing the tobacco or 
tobacco related material. National Data Sharing and 
Accessibility Policy (NDSAP) – 2012 (Government 
of India, MCIT, DST) states, “Data collected or 
developed through public investments, when made 
publicly available and maintained over time, their 
potential value could be more fully realized. There 
has been an increasing demand by the community, 
that such data collected with the deployment of 
public funds should be made more readily available 
to all, for enabling rational debate, better decision 
making and use in meeting civil society needs.” 
The sharing of scientific data and its accessibility 
are based on principles of Openness, Flexibility, 
Transparency, Legal Conformity, Protection of 
Intellectual Property, Formal Responsibility, 
Professionalism, Standards, Interoperability, 
Quality, Security, Efficiency, Accountability, 
Sustainability and Privacy.

To conclude, data sharing allows 
understanding of: 

Recent trends in the area
Nature of the problems
Current statistics and updates
Strategies and methods of study
Possible solutions to problems
Need and quality of research
Outcome of study and research

Now it’s time to decide whether to behave 
like John or Dare to Share…..

                                                           Rajeev Karbhal

Dare to Share…. 
                      Share to Care….
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