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The coverage of science and technology particularly relating to research done in
Indian research institutions, is generally very poor in Indian media. There are
several reasons for this situation, one of them being the lack of credible and
relevant science content. In order to bridge this gap, Vigyan Prasar launched a
unique initiative - India Science Wire (ISW) – in January 2017.
The news service is dedicated to developments in Indian research laboratories,
universities and academic institutions. Almost all news stories released by this
service are based on research papers by Indian scientists published in leading
Indian and foreign journals. All news stories and features are written and edited by
a team of professional science journalists with decades of experience in science
journalism.
News stories based on happenings in Indian research labs are released to media
houses on a daily basis. These stories are also uploaded on ISW website and are
simultaneously promoted though social media – Twitter and Facebook. At present,
the service is available in English and Hindi.
Reach out ISW Editor with story ideas, comments and suggestions at
indiasciencewire@gmail.com
Follow ISW on Twitter: @indianscinews
ISW website: http://vigyanprasar.gov.in/isw/isw.htm
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Study of individual DNA can translate into better
healthcare
DR SWATI SUBODH

NEW DELHI, DECEMBER 1:
The sequence of the human DNA or genome has been extensively studied over the past two decades
to understand different aspects of the disease and health, from pre-birth to those that develop later
in life. The primary focus is to use this knowledge for better healthcare.
Researchers have shown that a person‟s genome determines his or her susceptibility towards certain
diseases and response to treatment. A person may have gene variants which puts him or her at risk
for a particular disease as compared to someone with another variant of the same gene.
Identification of such variants ahead of time could enable efficient disease management and better
outcomes or even prevention. This has given rise to the idea of „personalised‟ medicine as against the
conventional „one size fits all‟ approach which treats manifested symptoms based on general clinical
guidelines.
With DNA testing technologies becoming affordable, the question now is „how fast‟ rather than „if‟
genomics will impact healthcare. Genomic profiling has already shown great value in risk prediction
for Huntington‟s disease, hereditary form of cancers; and metabolic diseases in which the body is
unable to break down certain types of dietary compounds. The treatment of these potentially fatal
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conditions is invasive, expensive or has severe side-effects, thus genetic prediction can be very
crucial. Such conditions are determined by a single gene (monogene) and its cause-effect
relationship is easy to decipher.
Disease management of conditions such as diabetes, which affects 1 in 11 individuals worldwide, is
gaining priority. Predicting multi-gene disorders such as diabetes and coronary heart disease (CHD)
can be difficult using a genetic approach since they are determined by the cumulative effect of many
genes and also environmental factors. Adding to the complexity are co-occurring diseases where the
occurrence of one makes an individual susceptible to another disease.
For example, diabetes is associated with various general and organ specific complications of which
CHD is the most prominent. Susceptibility-associated gene variants having high predictive value,
either for occurrence of individual condition or co-occurrence with another, may show a low overall
predictive value when taken together with other similar gene variants in other parts of the person‟s
DNA; thereby, showing only a marginal increase or decrease in comparison to the average risk factor
of the entire community.
A recent multi-country study, headed by researchers from the University of Pennsylvania and
involving Indian scientists, was published in journal Nature Genetics which reflects on such
associations. Commenting on the study, Dr Mitali Mukerji, a senior principal scientist at the CSIRInstitute of Genomics and Integrative Biology (IGIB), New Delhi, said although the study shows a
genetic association between diabetes and risk for CHD, in many cases it also reports exceptions that
are difficult to explain. Adding to this, Prof. Dwaipan Bharadwaj of Jawaharlal Nehru University
explains “all of these variations carrying nominal risk. It is now more or less clear that diabetes or
related so-called lifestyle diseases are not overtly genetics-based; rather, they are manifestations of
modifications in the genome. At present all the discovered DNA variations together cannot explain
more than 10 per cent risks”.
The study reports new gene variants which might be important. Previous studies have shown that
new yet unknown gene pathways and novel intermediate biomarkers may be stronger predictors of
disease than the genetic variant that led to its identification. Dr Bharadwaj explains that these new
discoveries will additionally help in understanding disease biology better and force researchers to
think of alternate risk factors.
On the one hand, an increasing number of studies are reporting gene variants which potentially
predict disease progression in different clinical settings, both for monogenic and multi-gene
disorders. One the other hand, many researchers believe that identifying combinations of causal
gene variants with high disease predictive value, even within the same population is unlikely for
complex multi-gene diseases as diabetes and CHD. This may be true even though the variants by
themselves may be common as the combinations are likely to be rare. Effects of gene-gene and geneenvironment interaction along with ethnic difference in populations are other factors to consider.
While the jury is out on the use of gene variants for susceptibility prediction for complex diseases like
diabetes, the impact of genomics on predicting treatment outcomes looks promising, both in terms of
understanding drug potency as well as drug-drug interaction and resultant effects. Citing the study,
Dr Mukerji pointed out that genetic variations that elevate levels of a certain biological molecule,
LDL (indicating risk for CHD), lower the risk for diabetes. However, drugs that are used to reduce
LDL levels increase the risk for diabetes. She adds, “These kind of genetic studies provide a „genetic
cautionary‟ note for management of these diseases.”
(India Science Wire)
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Transport Protein Helps Maintain Amount of Fat in
Blood: New Study
December 4, 2017 0
A group of Indian scientists has figured out a mechanism by which liver maintains a balance of
triglycerides in the blood By Dr. Shikha T. Malik New Delhi, December 4: The very mention of
triglycerides or cholesterol makes us think of heart disease. Although these molecules are circulating
in...

A group of Indian scientists has figured out a
mechanism by which liver maintains a balance of
triglycerides in the blood
By Dr. Shikha T. Malik
New Delhi, December 4: The very mention of triglycerides or cholesterol makes us think of heart
disease. Although these molecules are circulating in our blood all the time, their amount needs to be
precisely controlled for us to remain healthy. A group of Indian scientists has figured out a
mechanism by which liver maintains a balance of triglycerides in the blood.
Triglycerides are main components of fat, and molecules called very-low-density lipoproteins (VLDL)
carry them. Although liver works efficiently to control amounts of triglycerides in the blood, the
mechanism by which it does so has remained unclear. Scientists at the Tata Institute of
Fundamental Research (TIFR) Mumbai, Indian Institute of Science in Bangalore and Indian Institute
of Science Education and Research (IISER) in Pune have deciphered this crucial mechanism.
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Members of research team
Researchers have identified the role of a motor protein, Kinesin, in this mechanism. Kinesin acts as
a carrier of lipid droplets that contain fat molecules and assists in transport and secretion of
triglycerides outside the liver cells. It has been shown that insulin regulates this secretion. Since the
amount of insulin varies with food intake, so does the secretion of triglycerides into the blood.
During fasting (when we have not eaten for a long period or when we are sleeping), kinesin
detaches from lipid droplets. There is no secretion and thus fat accumulates in the liver while the
reverse happens during the „fed state‟. This maintains the amount of circulating fat in the blood.
These studies have been performed on rats and the findings published recently in
journal Proceedings of National Academy of Science.
Researchers are further extending this work for more in-depth studies. “We are testing how rare
phospholipids control triglyceride secretion across fed/fasted states. We are also developing an invivo model where we can test the effect of disrupting the mechanism of controlled triglyceride
secretion,” said Dr. Roop Mallik of TIFR.
Apart from its role in regulating the fat secretion, the team has found that Kinesin is important for
replication of hepatitis C virus (HCV) that infects the liver. “It is known that lipid droplets are
important for HCV to replicate. We found that the Kinesin motor is required for HCV replication.
Perhaps targeted interference against kinesin on lipid droplets can be used to block HCV infection.
We plan to take this direction of research further”, explained Dr. Mallik.
The team included Priyanka Rai, Mukesh Kumar, Pradeep Barak and Roop Mallik from TIFR,
Mumbai; Geetika Sharma and Saumitra Das from IISc Bangalore; and Siddhesh S. Kamat from
IISER Pune. The work was funded by Department of Atomic Energy, Wellcome Trust–Department of
Biotechnology India Alliance and CSIR. (India Science Wire)
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Pune Scientists Develop Technique To Break Down Glycerol
Into Useful Products Using Bacterial Strains
The process has been developed by scientists at Chemical Engineering
and Process Development Division jointly with National Collection of
Industrial Microorganisms Center, National Chemical Laboratory, Pune.
VAISHALI

LAVEKAR

MEMBER OF THE RESEARCH TEAM

Biodiesel manufacturing is picking up globally, resulting in a byproduct called
glycerol. Indian scientists have now developed a technique to break down glycerol
into commercially useful products using bacterial strains.
Scientists have identified two bacterial strains which can use crude glycerol as carbon
as well as energy source for production of commercially valuable compounds - 2,3butanediol (BDO), 1,3- Propanediol (PDO) - along with acetoin and ethanol.
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The process has been developed by a team of scientists at Chemical Engineering and
Process Development Division jointly with National Collection of Industrial
Microorganisms Center, National Chemical Laboratory, Pune. Researchers used a
mixed bacterial culture to ferment crude bio-glycerol under aerobic conditions. The
bacterial strains used were Enterobacter aerogenes NCIM 2695 and Klebsialla
pneumoniae NCIM 5215. These strains when used together can lead to 100%
transformation of crude glycerol.
Biodiesel production is generally expensive due to cost of disposal of crude glycerol.
Its economics can be improved by downstream processing of glycerol which is a
highly functional molecule. Among value added chemicals possible from glycerol are
1,2- and 1,3 – propanediols, ethylene glycol, which have wide industrial applications.
"The chemo-catalytic conversion of crude glycerol into useful molecules requires use
of cost intensive metal catalysts,” said Dr Chandrashekhar Rode, who led the research
team. "Apart from cost advantage, the bio-catalytic route yields products such as 2,3butanediol from glycerol without the need of a separate fermentation medium," he
added. This process of biorefining of glycerol coupled with biodiesel production is
significant example of green biotechnology.
This work has been published in the journal Bioresource Technology. The research
team included Roopa Parate, Rasika Mane, Mahesh Dharne and Dr. Chandrashekhar
Rode, Chemical Engineering Division, National Chemical Laboratory, Pune.
(India Science Wire)
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Healthy habits can ease genetic heart disease risk
By Dinesh C Sharma
Published on December 06, 2017
It is often said in the context of lifestyle diseases that “genetics loads the gun, lifestyle pulls the trigger.”
This means that unhealthy lifestyle can easily trigger diabetes and heart disease among people who are
genetically predisposed to them. Now a study has shown that even if one is genetically prone to diabetes
or heart disease, one can reduce the risk with healthy lifestyle.
In recent years, several genomic studies have identified genes that are linked with risk of obesity,
diabetes and heart disease among different population groups. Such findings make people neglect their
lifestyles, as they think that why should they bother if anyway they are genetically predisposed to these
diseases. The new Indo-British study debunks this, in the case of Indians.
The study has found that people who are genetically more prone to get diabetes and heart disease can
reduce their risk with lifestyle modification – consumption of healthy food and physical activity.
Participants in the study conducted in Chennai - considered India‟s diabetes capital – who followed a lowfat diet reported higher levels of good cholesterol or HDL despite carrying a gene shown to increase risk
of diabetes in earlier studies. Researchers looked at two gene variants - MC4R and TCF7L2 – known to
increase risk of metabolic disorders among study participants who were part of an ongoing study called
Chennai Urban Rural Epidemiology Study (CURES).
“We examined if the association between MC4R and TCF7L2 genes, and cardio-metabolic traits is
modified by dietary factors and physical activity,” explained Dr Vimal S Karani, a member of the research
team. “We found that individuals who consumed a low-fat diet had higher levels of good cholesterol
despite carrying the risky gene variant. In particular, those who consumed a diet low in polyunsaturated
fatty acids (PUFA) had higher levels of good cholesterol despite carrying the same TCF7L2 gene variant.”
Besides analyzing genomic data, researchers evaluated dietary habits through a „food frequency
questionnaire‟ consisting of 222 different foods. It included information about portion size and frequency
as well. In the same way, physical activity was measured. Individuals were categorized as „vigorously
active‟ when they both exercised and engaged in demanding work activities, while those in „moderately
active‟ group either exercised or carried out heavy physical work. The rest were separated into sedentary
group. The study results have been published in journal PLOS One.
The research team included Vimal S Karani, Szilvia Gaal, Israa Shatwan, Shelini Surendran, Julie A.
Lovegrove (University of Reading, UK); Viswanathan Mohan, Dhanasekaran Bodhini, Kandaswamy
Ramya, Vasudevan Sudha, Mohan R. Anjana Venkatesan Radha (Madras Diabetes Research
Foundation); and Basma Ellahi (University of Chester, UK).
(This is from a syndicated feed from India Science Wire)
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BioTech Times
Scientists Reveal What Makes Human Cells
Maintain Calcium Equilibrium
December 6, 2017 0
By Dr. Swati Subodh
New Delhi, December 6: Calcium levels inside human cells play a crucial role in normal functioning
of cells and even in cell death. The mechanism and factors determining calcium movement across
cell membrane has remained elusive to researchers for a long time. Now a group of Indian
researchers has reported that a membrane protein inside part of a human cell is critical in
maintaining calcium equilibrium in cells.
The membrane-bound protein is named LRRC8B and it is found inside a cell‟s subunit called
endoplasmic reticulum (ER).
“ER serves as a reservoir of calcium ions dictating multiple cellular functions. We have found that the
protein LRRC8B acts as a calcium leak channel in the ER, thereby causing perturbations in calcium
flux across the cell,” explained Dr. Amal Kanti Bera, a senior researcher involved in the study. The
work has been published in Journal of Cell Science.
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Arijita Ghosh and Dr. Amal Kanti Bera
The researchers have built upon recent discovery of ER-targeted calcium sensitive fluorescent
protein (CEPIA) constructs reported in 2014. This enabled them to record calcium changes in ER
more effectively, explained Arijita Ghosh, another member of the research team. The study was
conducted on cultured human cells under laboratory conditions.
Alteration in calcium movement across the cell membrane is has been shown to be linked with
several diseases like diabetes, Parkinson‟s and Alzheimer‟s. Dr. Bera hopes the newfound role of
LRRC8B in maintaining cellular calcium levels would open up avenues to probe these diseases
which are linked to calcium level dysfunction.
The research team from Indian Institute of Technology Madras and CSIR-Centre for Cellular and
Molecular Biology, Hyderabad, included Arijita Ghosh, Nitin Khandelwal, Arvind Kumar and Amal
Kanti Bera. The research was supported by the Board of Research in Nuclear Science
(BRNS). (India Science Wire)
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Lab notes: Bhopal residents exposed to
methyl isocyanate in 1984 continue to have
DNA damage
Fresh tests on people who were exposed to the chemical showed that the frequency of
genetic aberrations has increased with time.

Sarah Iqbal
Victims of Bhopal gas tragedy continue to suffer damage in their DNA, a new study
has revealed.
Methyl isocyanate, which released from the Union Carbide plant in December 1984,
is known to damage human DNA by interacting with proteins. Such damage was
recorded in studies done by the Indian Council of Medical Research in years
following the gas leak.
Now a team of scientists from MGM New Bombay Hospital has performed fresh tests
on people who were exposed to MIC and found that the damage continues.
Researchers used the same categorization that was used by Indian Council of Medical
Research – people were grouped as severely exposed, moderately exposed or
16

unexposed. Blood samples of 156 persons were collected for this study. Of this, 130
samples gave readable data and anomalies detected were classified, and results
compared with Indian Council of Medical Research screening performed between
1985-1988.
The study has shown two trends. Even though people who were severely exposed to
the gas now possess fewer abnormal cells, the frequency of aberrations within such
cells has increased with time. Another finding was increase in chromosomal
aberrations even in people who were not exposed or moderately exposed to the gas.
The researchers explain it could be due to several reasons. “A number of confounders,
including lifestyle, environment, nutritional factors, drinking water, occupational
exposures, and inherent genetic conditions interact. Additionally, continuous soil
contamination by chemical wastes dumped in the Union Carbide India limited site
might have augmented the genetic changes through interaction with other biologic and
abiologic factors,” the study says.
Dr Hit Kishore Goswami, former founder chairman of Department of Genetics at
Bhopal University (now Barkatullah University) who was involved in Bhopal studies,
commented that “many follow up studies have been performed by individual groups,
each differing slightly in their approach. This study also does the same. It manages to
expose the complications of chemical contact with better techniques”.
However, Dr V Ramana Dhara, adjunct clinical professor at the Rollins School of
Public Health of Emory, commented that “given problems with the study design and a
lack of clear exposure-response, it does little to advance the knowledge of methyl
isocyanate toxicity.”
The study was conducted by Bani B Ganguly and Shaouvik Mandal from the MGM
Centre for Genetic Research and Diagnosis, MGM New Bombay Hospital. It has been
published recently in journal Mutation Research-Genetic Toxicology and
Environmental Mutagenesis.
This article was first published by India Science Wire.
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Unique science gallery in B’lore by 2018
THE HANS INDIA | Dec 07,2017 , 09:57 PM IST

Unique science gallery in B’lore by 2018

New Delhi: Bangalore often referred to as science and technology hub of India, is
all set to host a unique science gallery where science and the arts will interact.

Called Science Gallery Bengaluru (SGB), the unique venture is a partnership
between the Dublin-based Global Science Gallery Network and the Karnataka
government as well as leading scientific institutions.

The global network has Trinity College Dublin, King‟s College London and University
of Melbourne among its members. The gallery in Bangalore will be the first one in
Asia. The Indian Institute of Science, the National Centre for Biological Sciences,
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and Srishti Institute of Art, Design and Technology are partners for the Bangalore
gallery.

The Science Gallery Bengaluru is not going to be another science museum as such
as “we do not and will not have our own collections,” insists Jahnavi Phalkey, a
historian of science and technology, who has been appointed Director of the gallery.

“You can think of it as a participatory laboratory where artists and experts from
across disciplines engage with each other and with students to come up with
interesting questions, and interesting solutions to them in the long run. This
engagement will produce material that will become part of the exhibitions at SGB,”
Phalkey told India Science Wire.

The gallery will promote cross-linking of disciplines and social issues in novel ways,
and will try to engage young people in the age group of 15 to 25. “We will not only
change how we view often-disparate areas but also see how we might work
together. I am particularly keen on students learning alongside scholars through
tinkering and experiments,” said Phalkey.

She said the galley activities will engage young people - higher secondary school
onwards into the last university years. “The goal is one of engagement with science
and not science communication alone.” “Activities in our own building will start in
2021.

In the meanwhile, we hope to use public and institutional spaces in the city to begin
with our programming,” Phalkey said. “We will produce events and exhibitions to
nurture a creative and critical appreciation of science – and its relationship to nature
and culture – in Indian public life.”

The gallery would also serve as a year-round public engagement platform for
research carried out in the three participating research institutions, around key
research themes of local interest.
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Danik Jagran
December 08, 2017
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Home: New chemical sensor in offing for explosives
detection
By Sunderarajan Padmanabhan/India Science Wire
New Delhi, December 12, 2017
ADVERTISEMENT

Researchers at Indian Institute of Technology (IIT) Roorkee, have synthesised a new
compound that can be used to develop sensors for detecting picric acid, which is a
major component of explosives.

The new compound, called beta-dicyanovinyl substituted porphyrinogen, has been
found to be capable of detecting picric acid at even as low a level as 1.12 parts per
million. The colour of the substance changed from reddish-pink to purple as per
concentration of picric acid.

The substance can be reused any number of times, according to Dr Muniappan
Sankar, leader of the research team.

The same substance can also be used to detect cyanide and fluoride ions even when
they are hidden within a mixture of other anions by unique colour changes. The
simultaneous and independent „naked-eye‟ detection of picric acid, cyanide and
fluoride ions is the added advantage of the new chemo sensor.
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Like picric acid, cyanide and fluoride ions can also be detected at very low
concentrations – at micromolar or ppm levels. The minimum dose for fluoride is 13
micromolar and for cyanide 8.4 micromolar. Here also the detection is through change
in colour.

Though cyanides are highly toxic, they also find use in a wide range of industrial
processes from electroplating, metallurgy and heap leaching of gold ore to steel
manufacturing and as raw material for synthetic fibers, resins and herbicides. “Release
of cyanide ions into the environment due to its increased usage in industrial
applications raises the risk for accidental or intentional release as a toxic contaminant.
Both biological and environmental aspects necessitate development of selective
cyanide-receptors,” explained Dr Sankar.

Similarly, fluoride-containing compounds such as sodium fluoride or sodium
monofluorophosphate are used in topical and systemic fluoride therapy for preventing
tooth decay, besides various products associated with oral hygiene. But soluble
fluoride salts, of which sodium fluoride is the most common, are toxic, and have
resulted in both accidental and self-inflicted deaths from acute poisoning.

Dr. Sankar conducted the study in collaboration with colleague, Mandeep K. Chahal.
They have published a report of their work in Royal Society of Chemistry‟s journal
Dalton Transactions.

(India Science Wire)
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A new diagnostic test on cards for prostate cancer
DR. SHIKHA T. MALIK
A group of Indian scientists have identified a sensitive and specific diagnostic marker for prostate
cancer that may differentiate between cancerous and non-cancerous prostate enlargement.
Prostate canceris the second most frequently diagnosed cancer in men worldwide. The commonly
used diagnostic test is to check the level of Prostate-Specific Antigen, PSA, in serum. Though itis a
reliable marker it is not confined to prostate canceronly. PSA levels increase in benign prostatic
hyperplasia as well which is a non-cancerous increase in the sizeof the prostate gland.
A team of researchers from King George‟s Medical University, Centre of Biomedical
Research,Lucknow University, and Sanjay Gandhi Post Graduate Institute of Medical Sciences,
Lucknow have evaluated the usefulness of Macrophage Inhibitory Cytokine-1 (Mic-1)protein in the
diagnosis of prostate cancer.Dr. Ashish Gupta and his team have identified a potential biomarker for
prostate cancer.
Researchers propose that MIC-1 is better in terms of specificity than the commonly used ProstateSpecific Antigen. Theyevaluated the levels of MIC-1 in prostate cancer and benign prostate
enlargement patients as well as healthy persons. Each group had about 80 persons.It was found that
MIC-1 levels were significantly different in prostate cancer patients as compared to those with benign
growth or healthy individuals. MIC-1 levels in the serum correlated with the grade of cancer. Higher
levels in advanced cancers as compared to low-grade cancer. The study results have been published
in journal Scientific Reports.
Although further validation needs to be done on larger datasets, scientists believe MIC-1 could be a
potential marker that might be routinely used in the laboratory for prostate cancer diagnosiswith or
without PSA. With further analyses, MIC-1 screening might be clinically useful in distinguishing
between grades of prostate cancer too.
"Detection of prostate enlargement, which may or may not lead to prostate cancer, is largely based
on serum PSA levels. But PSA level is not definitive marker and could sometimes be misleading.
Therefore, additional and more definitive markers are still under investigation. The finding that
MIC-1 is consistently over expressed in prostate cancer patients could serve as a valuable marker,
additional to serum PSA, and a correlation between the two could in future act as a valuable
diagnostic tool,” commented Prof. Urmi Chatterji of Cancer Research Laboratory at University of
Calcutta, who was not connected with the study.
“However level of expression of MIC-1 in terms of a range of values in healthy individuals versus
those with benign enlargement and cancer patients need to be ascertained for more specific
diagnostic purpose."
The research included Navneeta Bansal, Deepak Kumar, Ashish Gupta, Deepak Chandra, Satya
NarainSankhwar and Anil Mandhani. The study was funded by DBT, UGC and CSIR.
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Father of Indian DNA
fingerprinting passes away

Written by Sunderarajan Padmanabhan

World of science has lost an icon with the passing away of Dr. Lalji Singh, who
passed away on Sunday at an age of 70 following a heart attack.
Fondly called Father of Indian DNA Fingerprinting, Dr Singh was an
outstanding personality: an excellent scientist, an able administrator, an
institution builder and a social worker all rolled into one persona.
He was one of the leading lights in taking DNA fingerprinting to the
mainstream in India, both in terms of research and for forensic applications.
Enthused by his work, the Government of India entrusted him with the task
of establishing a Centre for DNA Fingerprinting and Diagnostics at Hyderabad
in late 1990s, which has since grown into a major institution with global
standing.
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His contributions to science including the setting up of a slew of laboratories
dedicated to work on the different aspects of genetics such as population
biology, structural biology and transgenic research.
His life journey makes for an interesting reading. He was born on July 5, 1947,
just one month before India attained independence, in a poor farmer’s family
in a village near Varanasi in Uttar Pradesh. A brilliant student right from the
beginning, he got admission to the venerable Banaras Hindu University in
Varanasi after he completed his intermediate (class 12).
His break came when he went and asked his teacher to suggest the topic for a
special paper when he was doing his M.Sc. His teacher was none other than
G.P.Roy Chowdhury, a big name in Genetics. Without batting an eyelid, he
suggested that he work on the chromosome of snakes.
Narrating the turning point in his career in an interview a few years ago to
Eureka, a television programme of Vigyan Prasar and Rajya Sabha Television,
Singh recalled that was petrified as he was frightened of snakes. But, he had
to do it as he had been instructed by his teacher. He had meekly asked Dr.
Chowdhury as to why he had to do the work on snakes and he was told he
had to do it since none had done it so far. That was it. No more questions. No
more answers.
The ball started rolling and soon he came up with a startling result: the
chromosome analysis revealed evolution of sex chromosomes according to
the evolutionary status of various families of snakes, being homomorphic in
the primitive families and highly differentiated between Z and W
chromosomes in highly evolved and poisonous species of snakes. As Dr. Singh
put it, “molecular basis of sex determination on which I did a lot of work later
actually began from snakes’’.
He came up with a hypothesis that the W sex chromosome of female snakes
have specific satellite DNA, which is not present in the male. It had to be
confirmed. But, facilities for such studies were available in India those days.
Attempts to enlist the support of scientists abroad also proved futile as none
was convinced that such a thing was possible. He finally managed to get a
Commonwealth Fellowship on his own.
30

He then went on to successfully isolate a high molecular weight DNA from a
sample for the Indian Branded Krait and from that a sex specific minor
satellite DNA. This led to the now famous DNA fingerprinting probe.
The probe was developed at the Centre for Cellular and Molecular Biology at
Hyderabad where he joined at the invitation of its then Director, late
P.M.Bharagava. It came as an alternative to a probe already developed
abroad with human DNA. The imported probe was expensive as the
technology was patented.
Dr. Singh’s probe has been used in several high profile cases including former
Prime Minister Rajiv Gandhi assassination case, Beant Singh murder case in
Punjab, and Swami Premanand case of Pudukottai in Tamil Nadu and Swami
Shraddhanand case of Bengaluru.
He is also known for his DNA study of Indian population. The path breaking
work was conducted on the tribes of Andaman and Nicobar Islands. The study
found that the tribes were perhaps the first descendants of the people who
moved out of Africa to India about 60,000 to 70,000 years ago and proposed a
theory of a southern route of migration via India through coastal route.
It may be sheer coincident. But, Dr. Singh, who started his education from
BHU went on to become its Vice Chancellor. He remained the head of his Alma
Mater from August 2011 to 2014.
Among other things, he was till recently active in a no-profit organisation
called Geome Foundation that aims to help diagnose and treat genetic
disorders affecting the underprivileged especially from rural areas.
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DECEMBER 18, 2017 RESEARCHSTASHNEWS

Where Does Monsoon Get Over 200
Lakh Crore Buckets Of Water?
It rains about 900 mm during a normal monsoon year over India and if we assume that
about 80% of India is covered by this rain, then the estimated volume of water is well
over 200 lakh crore buckets. It comes to 2 lakh buckets per person. Where does all this
water come from?
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Dr. Amey Pathak, a newly-minted Ph.D. in civil engineering at Indian Institute of
Technology Bombay (IITB) under the guidance of Prof. Subimal Ghosh, has explored
moisture sources of the summer monsoon. It is generally assumed that most of the
water comes from the Indian Ocean. But surprisingly, a significant amount of rain over
the Ganga basin and northeast India is derived from evaporation of water that‟s already
on the land. So recycled rain occurs over the Ganga basin and the Ganga basin also
supplies moisture to the northeast region that accounts for nearly 25% of its rain.
Dr. Pathak and Dr. Roxy Mathew Koll of Indian Institute of Tropical Meteorology (IITM)
have prepared the map (see below) that shows the warm Indian Ocean temperatures in
colors and thin contours and blue thick contours that delineate major moisture sources
for the monsoon. The main moisture sources are – the Western Indian Ocean (WIO),
Central Indian Ocean (CIO), Upper Indian Ocean (UIO), and the Ganga basin. When
sea surface temperatures are warmer than 28-degree centigrade, atmospheric
convection is fired up over the ocean. But the warm temperatures are also conducive to
evaporation that pumps moisture to the monsoon system. The ocean temperatures are
warming further due to global warming and impacting the evaporation, atmospheric
convection and the rain-band called the Inter-Tropical Convergence Zone or the ITCZ
over the Indian Ocean. This zone also generates moisture-laden low-pressure systems
called Monsoon Intra-seasonal Oscillations that propagate towards the Indian
subcontinent at timescales of 30-60 days. Additional moisture is carried by strong winds
that sweep in from the southwest across the Arabian Sea as a strong low-level jet called
the Findlater jet.
We know that the monsoon has a majestic onset with the June month accounting for
about 20% of the total rain while the main seasonal rain occurs over July-August. The
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monsoon withdrawal typically occurs at the end of September. The monsoon tends to
occur in the so-called active and break spells which can be in the range of 10-20 days
or 30-60 days. While the researchers and forecasters have focused on the dynamics of
the active/break spells, shifts in onset and withdrawal and the variability and trends in
the monsoon and its extremes, not much attention has been paid to the role of moisture
sources in these processes. Dr. Pathak‟s work provides a set of baseline that can be
used to diagnose the models in greater detail with a focus on moisture source rendition.
Most of the moisture during the initial phase of the monsoon is supplied from the WIO
and CIO and this creates a north-south see-saw in rain between the ocean and land. As
the season progresses into July-August, the Ganga basin begins to be a significant
source and generates an east-west see-saw in rainfall between the Ganga basin and
northeast India. Monsoon withdrawal is in fact delayed by the moisture recycling over
the Ganga basin. The oceanic sources are dominant in the 30-60 day active/break
cycles which tend to propagate northwestward from the Indian Ocean into the
subcontinent. These sources are weaker during El Niño years. The Ganga basin is
dominant in the 10-20 day lifecycle of active/break events and is a critical moisture
source for the monsoon during dry monsoon years.
The vicissitudes of the monsoon include a later onset and withdrawal in the recent
decades resulting in a shorter rainy season while the mean monsoon has been
decreasing at the same time. But the warming of the Arabian Sea is enabling a threefold
increase in widespread floods. The more we understand the variability of these moisture
sources at daily to decadal timescales, the better we will be able to model and predict
the monsoon in addition to producing more reliable future projections. (India Science
Wire)
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Four Indian start-ups with one mission
By Dinesh C Sharma
Published on 20, December, 2017
Overuse and misuse of antibiotic drugs has given rise to disease-causing bugs developing
resistance. In order to provide effective treatment for various infections, it has become
necessary to quickly find out if an infection- causing agent is resistant or susceptible to drugs.
Four research startups with innovative ideas have been selected for research grants to develop
such rapid tests.
The Discovery Award seed funding, totaling 200,000 dollars, will help four Indian research
groups to develop their ideas into prototypes and products and also bid for an international prize
called the Longitude Prize. The £10 million five-year Longitude Prize launched in 2014 will be
given to the best point-of- care test to detect infections to help ensure that the right antibiotics
are used at the right time. The Discovery Awards in India are funded by the Biotechnology
Industry Research Assistance Council in India (BIRAC).
The new ideas awarded this year include an imaging device to perform rapid diagnosis of
antibiotic resistant bacteria for urinary tract infections, by a group called as cAST. This team is
working on an automated device which could be operated without the help of a trained lab
technician to generate antibiotic susceptibility reports from urine samples. The proposed device
will able to detect small features of a bacterial cell which can help determine viability of the cell.
Bangalore-based IDI Group has been selected for the award to develop an ultrasensitive
magnetic biosensor to detect and identify bacteria in blood, which would help treat sepsis during
its early stages. The magnetic biosensors will be able to detect bacteria from blood without
culture or amplification reaction.
Another Bangalore group, Spotsense, is working on developing a test for diagnosing sepsis in
newborns, assessing its severity and guiding antimicrobial therapy. The prototype is similar to a
thermometer, which can also be used for testing for other severe infections in very small babies.
The device tests for levels of biomarkers for sepsis in neonatal saliva and then uses an
algorithm to calculate a normalised score for sepsis.
NanoDx Healthcare, based in New Delhi, will utilize the grant to work on a disposable rapid
endotoxin detection kit for use at the patient‟s bedside. It will provide results in less than 10
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minutes and also give an indication about severity of infection. The detection is based on a
colorimetric response that changes with the extent of infection in blood.
“One of the main reasons for inappropriate use of antibiotics is lack of availability of reliable
rapid diagnostic tests that help doctors to differentiate between a bacterial infection that needs
an antibiotic and a viral infection. A rapid diagnostic test should also inform doctors on the right
antibiotic that can be used to treat a bacterial infection. Such a test should be cost effective and
affordable to health care systems in developing countries,” Dr Abdul Ghafur, an international
expert on antibiotic resistance, told India Science Wire.
“The lack of reliable rapid tests mean that people do not know when and if they need antibiotics.
We need accurate point-of- care diagnostic tools to maximise the chances that antibiotics are
only used when medically necessary,” said Daniel Berman of Longitude Prizeteam at Nesta.
“Indian start-ups can be part of a global solution in this field,” added Dr Renu Swarup, Managing
Director, BIRAC. (India Science Wire)
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How Indian Telescope Data Helped Solve Mystery Of Jets From
Colliding Neutron Stars
Astronomers thought jet facing away from Earth (left in this illustration)
could explain the low emission of energy observed in the violent
collapse of binary neutron star. But a new study says hidden or 'choked'
jet (white) powering a radio-emitting 'cocoon' (pink) is the best
explanation for the radio waves.
T.V.

VENKATESWARAN

IMAGE CREDIT: NRAO/AUI/NSF:D. BERRY

The enigma of why the merger of two neutron stars resulting in a kilonova explosion
was not as bright as it should have been, has been solved by an international team of
astronomers using crucial data from the Indian radio telescope, the Giant Meterwave
Radio Telescope (GMRT) near Pune.
On August 17, 2017, astronomers for the first time detected powerful gravitational
waves generated by the initial tango and subsequent collision and merger of a neutron
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star pair. Just around 20 km in size, neutron stars are the densest objects in the
universe – just a teaspoonful neutron star material has a mass of about a billion tons. It
was the first confirmed detection of gravitational waves from such a merger and the
fifth direct detection of gravitational waves.
The cataclysmic collision of two neutron stars results in a spectacular explosion called
kilonova. It is an explosion thousand times stronger than a typical stellar blow-up
called a nova. The merger created gravitational waves, the kilonova explosion and
outbursts of gamma rays, X-rays, and visible light. Astronomers were able to see for
the first time a gravitational wave source with both gravitational waves and
electromagnetic waves. The high pressure and temperature of the kilonova resulted in
the synthesis of heavy elements like uranium and gold, whose subsequent decay led to
the emission of ultraviolet, optical and near-infrared light. This event, named
GW170817, solved many puzzles in astronomy -how heavy elements like gold,
platinum and uranium are synthesised; is the speed of gravitational waves different
from the speed of light and are the puzzling powerful short gamma-ray burst arising
from neutron star mergers.
However, there was a mystery. When a pair of super-dense neutron stars collided in a
kilonova explosion, bursts of bright flashes of gamma rays - short gamma-ray burst or
SGRB - are expected. However, gamma-ray signals detected from the GW170817
were 10000 times less bright than those seen in other detected short gamma-ray
bursts. Moreover, X-rays and radio waves from the event were detected only after
sixteen days following the blast. More surprisingly, radio and x rays were brightening
over time instead of fading away.
This is the puzzle that scientists have now explained in a research paper published in
journal Nature on Wednesday.
Neutron stars are like a lighthouse, rotating and radiating a beam of energy along a
path. If the jets of high-speed radiation from the blast were not aimed directly at the
Earth but were inclined off-axis slightly, then only the edge of the beam would graze
the Earth resulting in diminished energy than expected. Alternatively, the collision of
binary stars could have resulted in the ejection of energetic debris that formed a
cocoon-like envelope around the neutron star merger. This cocoon of material would
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have slowly expanded, choking the initially produced jets, thus resulting in
diminished gamma rays. Part of the energy of the blast could be absorbed by the
„cocoon‟, reducing the amount of energy entering into space.
Using GMRT at Pune, along with Very Large Array (VLA) of the USA and Australia
Telescope Compact Array (ATCA), Kunal Mooley of California Institute of
Technology and colleagues collected data to examine which of these two explanations
is correct. “The emission could have been produced by a powerful jet of radiation
being launched during the merger and directed away from our line of sight; however,
data collected by us for 93 days after the merger indicates that the cocoon model best
fits the observations”, says Mooley.
The first clue that something is amiss with the off-axis explanation came when the
radio emission from the event steadily gained strength. If the direction of the beam
was pointed away from the Earth, then as time went by, the signals should be getting
weaker and not stronger. The model of the beam of radiation from the neutron star
merger pointing away from Earth is hence not sustainable. This can explain the low
gamma-ray emission but not the brightening of low-frequency radio waves observed
in the event. Mooley says, “while we cannot rule out the existence of a jet pointing
elsewhere, the observed gamma-rays could not have originated from such a jet.”
The timing and strength of the radio and gamma rays from the initial neutron-star
collision give a clue to the subsequent events unfolding. The light curve of the radio
waves from the event indicated outflow at eighty percent of the speed of light
expanding away from the centre of the merger event. “The low electromagnetic
energy of the merger event energy could be explained by the cocoon model since jet
gave away much of its energy to the neutron-rich cocoon surrounding it”, Dr.Poonam
Chandra, a scientist at the National Centre for Radio Astrophysics (NCRA) and one of
the members of the research team, told India Science Wire.
If it was the cocoon that was emitting the radio waves, then Mooley and his
colleagues predicted that X rays should also be shining. NASA's Chandra X-ray
Observatory observed the event on December 2 and again on December 6. The X-ray
emission had indeed brightened as predicted by the team confirming once again their
conclusion.
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“The Indian radio telescope GMRT played a crucial role in resolving this enigma”,
said Poonam Chandra, who is a recipient of Swarna Jayanti Fellowship of the
Department of Science and Technology (DST).
While VLA, ATCA and GMRT, all radio telescopes followed the event in radio
bands, GMRT observations have the unique low-frequency coverage at 610 MHz,
unavailable at VLA and ATCA. “This is important because low-frequency emission is
absorbed by the surrounding material for a longer time. Since absorption depends
upon the density of the absorbing medium, these observations uniquely allow us to
estimate the density surrounding the binary neutron star merger event. This is crucial
to conclusively understand the nature of the source,‟‟ she explained.
The study presents an exciting picture of what occurred when the two neutron stars
collapsed violently, into a remnant, possibly a black hole. The kilonova explosion first
set off a spherical slowly expanding envelope of ejecta into space. The rapidlyspinning merger event also launched a pair of high-speed jets of material moving
close to the speed of light, flowing outwards from its poles. This jet could not flow
into space but had to encounter the ejecta from earlier. Impacted by the high-speed jet,
a cocoon of material then breaks away from this slower-moving ejected material,
resulting in the brightening of radio and x rays emitted by the event. The authors
estimate that “most of the jet energy is transferred to the cocoon resulting in the
observed gamma-rays, X-rays and radio emissions." The study not only explains this
event but also opens up possibility studying many more such collisions.
The research team included over 25 astronomers across the world including Poonam
Chandra (NCRA) and Varun Bhalerao (IIT Bombay), Kishalay De, Mansi Kasliwal
and Shri Kulkarni from Caltech. This reflects how Indian science is becoming part of
international efforts in solving fundamental mysteries of the universe.
(India Science Wire)
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Millenium Post
The man who knew infinity The man who knew infinity The formulas that Ramanujan had put in his
last notebooks could not have resulted from pure computations as the methods for that were
worked out only in the late 1970s and 1980s
T V Venkateswaran | 26 Dec 2017 9:02 PM He knew the end was nearing. Srinivasa Ramanujan, the
mathematical prodigy, hastily scribbled formulas after formulas on loose sheets of papers. He told
his wife, Janaki Ammal, his work would bring laurels and perhaps bring them out of poverty and want
one day. The illness did not permit him to write, yet he wrote first on a slate and then copied final
results on paper. The sheets of papers, discovered fifty years later, created ripples in the quiet world
of mathematics. Armed with this new tool, physicists are today exploring the stuff the universe is
made of and trying to understand objects like black holes. Read This - Why India is the ideal hub
"The formulas that Ramanujan had put in his so-called last notebooks could not have resulted from
pure computations because the methods to do such computations were worked out only in the late
1970s and 1980s, many years after his death. He must have had deep insights. It's puzzling how he
came to these findings," Ken Ono, professor of mathematics at Emory college and vice president of
American Mathematical Society, told India Science Wire. Read This - What will this lead to? Prof Ono
is well known for a work based on Rogers-Ramanujan identities, which can be used to produce
algebraic numbers such as phi (Golden Ratio). He served as an associate producer and mathematical
consultant for The Man Who Knew Infinity, a feature film about Ramanujan's life. His recent memoir
My Search for Ramanujan: How I Learned to Count (co-authored with Amir D. Aczel) recounts how
Ramanujan has been an inspiration in his own life when as a 15-year-old boy he was struggling to
find his calling. "Don Zagier made sense out of Ramanujan's mock theta functions, and German
mathematicians Jan Bruinier and Jen Funke developed a general theory. Armed with these advances,
I and Kathrin Bringmann proved a number of theorems on Ramanujan's mathematics," Prof Ono said.
Surprisingly, in 2010, scientists found a profound and precise relationship between Ramanujan's
cryptic mock theta functions and hottest item in theoretical physics - string theory and black holes.
"The conjuncture called 'umbral moonshine conjuncture', derived from the work of Ramanujan is
crucial to understand a fundamental question that physicists have been asking so far; what is the
universe made of? The very same mathematics would illuminate the behaviour of black holes,"
explained Prof Ono. Is Ramanujan relevant today? Prof Ono says "born into poverty in the late 19th
century colonial India, Ramanujan's achievements didn't come easily. He struggled to gain
acceptance from Western mathematicians and dropped out of university twice, yet he persisted. He
endures as a symbol all around the world, showing that despite everything you can continue." "I leaf
through Ramanujan's notebooks at least few times a year, so do many mathematicians. Every time
you read you find at least some new nuggets of gold" said Ono. "Ramanujan's mathematics and life
story are still relevant today. 2018 will be the centenary year of Ramanujan's election as a fellow of
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Royal Society. There are hundreds of fellows of Royal Society, only one or two are chosen every year
for the centenary celebrations and the Royal Society is planning a gala event on this event goes to
show how the international scientific community cherish him even today." December 22 is the birth
anniversary of Ramanujan and observed as National Mathematics Day. Like his mathematics,
Ramanujan's illness was too an enigma. Was it the unfamiliar cold, damp weather of England or
unavailability of a diet that suited to his taste and custom, or malnutrition resulting from adhering to
a strictly vegetarian diet, or erratic research hours? One can't tell why Ramanujan's health
deteriorated during his stint at Cambridge. Although he was diagnosed with tuberculosis and severe
vitamin deficiency that confined him to a sanatorium in 1917, doctors were not sure of what afflicted
him. With his health showing signs of some improvement in 1918, he longed to see and be with his
wife, whom he had left in India just immediately after marriage, five years ago. When both got
married, in 1909, Ramanujan was in his twenties and Janaki Ammal was just a ten-year-old girl.
Ramanujan returned to India in 1919. By then the world of mathematics was looking at him with awe.
Just a year ago, in 1918, he was elected to the Royal Society. Only 30, he was one of the youngest
Fellows in the history of the Society. He had a bright career ahead in mathematics. He reached
Mumbai on March 27, 1919, and returned to Chennai to the loving arms of Janaki Ammal, who was
in her twenties, hoping to commence his family life and pursue a career in mathematics. As a
Brahmin who had crossed seas and branded outcast by the orthodoxy, he was denied house for rent.
A wealthy gentleman came to his rescue and permitted him to live in his outhouse. Once again he
relapsed into his unfathomable illness. Within few months, in spite of care given by his wife, he died
tragically at a young age of 32, on April 26, 1920. The mysterious illness is now believed to be an
intestinal parasitic infection. It was fully curable, had there been a proper diagnosis. Considered an
outcast, only a handful attended his funeral. During his last days, though suffering from ill-health,
Ramanujan worked on and produced thirty-odd pages of mathematics, in his characteristic style of
pages after pages of formulas on a new area of mathematics that he had singularly worked out mock theta functions. These functions behaved differently from the known theta functions, hence
'mock theta', and yet closely mimicked them. Carl Jacobi's modular forms, the theta functions, and
Ramanujan's mock theta functions behaved differently except for values of roots of one. Janaki
Ammal later recalled that Ramanujan treasured this work and said these pages are precious and
would bring great laurel. Alas, before he could complete his work and publish them, Ramanujan died.
After Ramanujan's death, Janaki Ammal gathered these papers and sent them to G H Hadry, British
mathematician, and patron of Ramanujan in England. Promptly, the papers were placed in the Trinity
College's Wren Library. Languishing among the bookshelves, the manuscripts remained largely
unknown; 'lost' for practical purpose, until in 1976, an American mathematician George Andrews
chanced upon the papers. Amazed at the formulas, which had remained unknown to the world of
mathematics, Andrew could recognise the handwriting of Ramanujan. The contents of these 'lost
notebooks' were published, and this opened up new vistas to the world of mathematics. Down To
Earth
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(T V Venkateswaran is science communicator with Vigyan Prasar, New Delhi. This article first
appeared in India Science Wire. The views expressed are strictly personal.)

Young Indian minds bubbling with bright
ideas
THE HANS INDIA | Dec 22,2017 , 11:46 PM IST

Young Indian minds bubbling with bright ideas

New Delhi: Nail polish which can indicate presence of drugs or alcohol in soft
drinks to prevent molestation, a guiding system for Alzheimer‟s patient if they get
lost, foot-operated tea making table for differently abled persons and a mechanism
for unlocking car during fire.
These are some of the ideas selected for the Dr APJ Abdul Kalam IGNITE 2017
awards which were given to children on Friday in Ahmedabad. This year the award
has been to 56 school kids from 16 states who came up with 29 innovative ideas.
Overall, 65000 submissions from all over the country were received for the
competition. The competition is held annually by the National Innovation Foundation
(NIF), an autonomous body of the Department of Science and Technology (DST).
The awards were conferred by former President Mr Pranab Mukherjee.

Speaking to India Science Wire, Rechuma Manas, who has given the idea guiding
system for Alzheimer patient if they get lost, said “we live in a small place near
Guwahati where healthcare facilities are not well developed. I saw my grandmother
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suffering from Alzheimer‟s so I thought there should be some guiding system for
patients like her if they get lost”.
Another awardee Sayan Chaudhry from Delhi said he was part of IGNITE workshop
last year where he went on field trip and met a tailor. An interaction with the village
tailor made Sayan realized the problem and from there he thought of a stapler-like
device for stitching buttons.
Other award winning ideas are : smart device for rag picking, expiry date stamping
on eggs, wearable indicator to ensure body hydration, pothole detector in flooded
conditions, currency note sterilizing machine in ATM, washing machine that can use
recycled soap water, detection system in vehicles for speed breakers much in
advance and school bag with foldable wheeled legs to distribute load.
IGNITE is a national competition of original technological ideas and innovations by
children up to class 12 or those out of school up to the age of 17 years. In this
competition, children have to just think of new ideas and innovations. NIF then takes
up the best ones and develops prototypes, and ultimately, actual devices and
products. The objective is to promote creativity and originality among children. The
awards are announced every year on October 15, which the birthday of Dr Kalam.
The competition is organized by NIF in association with Central Board of Secondary
Education (CBSE), Honey Bee Network, and
other partners. A number of other State Educational Boards viz. Board of
School Education Haryana, Nagaland Board of School Education,
Directorate of Higher Education, Himachal Pradesh, West
Bengal Board of Secondary Education, Lok Sikshan Sanchalanalaya,
Madhya Pradesh, Rajiv Gandhi Shiksha Mission, Department of School
Education, Government of Chhattisgarh and Mizoram Board of School Education
also actively promoted the IGNITE campaign.
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Lab notes: Scientists field test a ‘virtual psychiatrist’
tool to help diagnose mental illness
The tool can be operated by non-psychiatrists, which is necessary in a country that has a
severe shortage of mental health specialists.

Dinesh C Sharma
India has severe shortage of psychiatrists, as a result of which mental illness in rural areas
either remains undiagnosed or does not get proper treatment. A “virtual psychiatrist” tool
developed by Indian researchers can help address this problem. It has been found that it can
be used by non-psychiatrists and is as effective as diagnosis by specialists.
The tool called clinical decision support system or CDSS for diagnosis and treatment of
psychiatric disorders was developed at the Department of Psychiatry of the Postgraduate
Institute of Medical Education and Research, Chandigarh. It has been field tested in remote
villages in Himachal Pradesh, Uttarakhand and Jammu & Kashmir.
The study evaluated diagnostic accuracy and reliability of the application at remote sites
when used by non-psychiatrists with just a brief training in its use. The knowledge-based,
logical diagnostic tool showed acceptable to good validity and reliability when used by nonspecialists. The diagnosis done by non-psychiatrists was compared with that done by
specialists.
“Our findings show that diagnostic tool of the telepsychiatry application has potential to
empower non-psychiatrist doctors and paramedics to diagnose psychiatric disorders
accurately and reliably in remote sites,” researchers have said in the study published in
the Indian Journal of Medical Research.
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A total of 18 commonly seen mental disorders are covered in the tool – delirium, dementia,
mania, depression, dysthymia, psychosis, obsessive-compulsive disorder, generalised anxiety
disorder, panic disorder, phobias, reaction to severe stress and adjustment disorder,
somatoform disorder, dissociative disorder, neurasthenia, sexual dysfunctions, alcohol
dependence, substance dependence and mental retardation.
“Mental health care is mostly unavailable or inaccessible in most parts of the country. About
90% patients in need of psychiatric treatment do not get it due to lack of psychiatrists. Our
system fills that gap by creating a virtual psychiatrist,” said Dr Savita Malhotra, who led the
research team.
The expert system can assist a non-medical person to interview a patient with mental
disorders leading to an automated diagnosis, she explained. It can also assist a general
physician to treat mental disorders in remote areas where there is no mental health care. The
information and communication technology used is very simple – a computer, broadband
internet, Skype and a telephone line. The application software online and can be accessed by
authorised users through password.
The researchers hope to disseminate the tool in the country. “We have written to the central
government and state governments to adopt the system,” said Malhotra. “It can be deployed
at multiple sites or centers at once and has the potential to quickly solve the problem of
deficient mental health care in the country.”
It has also been planned to upscale the system and create mobile platforms so that patients
can access services from their homes.
“Telepsychiatry holds the potential to solve the massive and intertwined problems of
underdiagnosing and undertreating persons with mental illness and the lack of trained
workforce at grassroots level. Furthermore, initiatives must be taken to set up procedural
guidelines and recommendations as the field advances,” noted psychiatry experts in a
commentary published in the same issue of the Indian Journal of Medical Research.
The research team included Savita Malhotra Subho Chakrabarti, Ruchita Shah, Minali
Sharma, Kanu Priya Sharma, Akanksha Malhotra, (PGIMER, Chandigarh); Suneet K
Upadhyaya (Hemwati Nandan Bahuguna Base Hospital, Srinagar, Uttarakhand); Mushtaq A
Margoob, Dar Maqbool (Institute of Mental Health and Neuro Sciences, Srinagar, Jammu &
Kashmir) and Gopal D. Jassal (Regional Hospital, Bilaspur, Himachal Pradesh). The
research was funded by the Department of Science and Technology.
This article was first published by India Science Wire.
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Fight against pollution may witness a paradigm shift
Saturday 30 December 2017
Very soon the emissions from domestic sewage may out run the pollution from fertilise

The fight against environmental pollution could soon witness a paradigm shift, with a new study
showing that domestic sewage is increasingly becoming a major source of Nitrogen pollution. The
finding assumes importance as till now vehicular emission and fertiliser sector were considered as
the main sources of Nitrogen pollution in that order. This assumption has to now change.
Speaking to India Science Wire, Dr. NandulaRaghuram, a key member of the study team, noted that
the startling finding could be because all this while not much data was available on Nitrogen
pollution generated by domestic sewage.
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The study team was set was in 2006 by Society for Conservation of Nature, a voluntary body of
scientists. The task force was named Indian Nitrogen Group (ING). It consisted of experts from
diverse backgrounds and was mandated to review the problem of pollution posed by reactive
Nitrogen in a comprehensive manner.
A series of nation-wide consultations were conducted in association with Union Government‟s
Department of Biotechnology (DBT), the National Academy of Agricultural Sciences (NAAS), and
Indian National Science Academy (INSA). Several agencies including the Ministry of Environment
and Forests (MOEF) and Council of Scientific and Industrial Research (CSIR) also actively
supported the initiative.
Dr. Raghuram is a co-founder of the task force. He is Dean, School of Biotechnology, Guru Gobind
Singh Indraprastha University at Dwarka in Delhi. ING recently published a report on its study titled
“The Indian Nitrogen Assessment: Sources of Reactive Nitrogen, Environmental and Climate
Effects, and Management Options and Policies”.
Dr. Raghuram suggested that the Government of India‟s Swachh Bharat Abhiyan to promote
cleanliness in the country could be leveraged to encourage safer disposal of sewage. “Nitrogen
emission from domestic sewage is growing at nearly four times as compared to fertilisers. Very soon
the emissions from sewage may out run the pollution from fertilisers. This may not be a problem in
the West. They have better disposal and recovery system in place. We should extract active nitrogen
from the sewage and use them again as fertilizer. This would also reduce the fertiliser burden and
save public money”.
The study has also highlighted that many water bodies in the country are facing extinction in the
wake of increasing Nitrogen pollution. The reactive nitrogen in Indian environment is mainly in the
form of nitrous oxide coming from vehicular exhaust and Ammonia coming from fertilizers,
livestock and sewage. The active nitrogen going up into the atmosphere falls back along with the rain
in noxious forms. The active nitrogen rich rain pollutes the water bodies increasing the nutrient in
them leading to growth of algae. “Water bodies rich in nitrogen and phosphorus appear lush green,
and once the dissolved oxygen is diminished by extraordinary growth of plants the water body turns
brown and eventually red destroying all the aquatic life including fish. Finally the pond dies
completely‟‟.
He also noted that the active Nitrogen pollution has not just affected the surface water bodies, but has
also seeped into the ground water, polluting them. “At several places in the country the levels of

59

active nitrogen in drinking water is nearly twice the limits prescribed by the World Health
Organisation (WHO)”.
Besides, he noted, even forests in remote corners are being affected in a large way. “We see sudden
blooms of lush growth even in remote forest areas untouched by human hand. They are being
fertilized by the active nitrogen rich rain”.
Talking about the contribution of the fertiliser sector in Nitrogen pollution load, he noted that the new
study should help change the general perception that over use of fertilisers was the main source of
active nitrogen pollution. “For the last few decades the active nitrogen load in the environment is
being measured and there had been a tendency to blame the alarming levels of increase in the
environment entirely on the fertiliser sector. The real truth is different. It is not the only one to be
blamed‟‟.
He underscored the need to regulate the use of fertilisers. “Our studies indicate that only about 30%
of the nitrogen in the fertilisers that are applied is assimilated by the plant. The balance is going into
the environment, polluting air, water and land”, he says.
He noted that due to poor returns on agriculture and other factors, farmers are not able to practice
precision agriculture, applying small doses of fertilizers many times. Instead, they resort to applying
fertilisers fewer times in large doses. Plants cannot take the excess fertilisers and the unused portion
goes on to pollute land, air and water. In India, cereal crop production has very low Nitrogen Use
efficiency. We need a re-look at our fertiliser policy, especially urea pricing.”
He said policy decisions like mandating neem coated urea as the only source to be sold in retail
market and reducing the pack-size of urea bag would contribute substantially to reduction of the
active nitrogen pollution.
He noted that active nitrogen pollution also makes the soil lose its carbon content. “We must balance
various nutrients we apply to the soil. Applying active nitrogen alone leads to reduction of carbon
content, but if nitrogen is applied along with potassium and phosphorus carbon reduction is
substantially arrested”, he added.
Dr. Raghuram urged that concerns over global warming resulting from accumulation of greenhouse
gases take into account active nitrogen pollution too.“Human activity releases twice the amount of
reactive nitrogen as nature. In the case of CO2,on the other hand, Nature contributes the bulk. Only
five to ten percent of CO2 put into atmosphere every year is anthropogenic. N2O is 300 times potent
greenhouse gas than CO2.”
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As a co-founder of the Indian Nitrogen Group, he facilitated interdisciplinary international
consultations on the research and policy aspects of reactive nitrogen and other nutrients in
agriculture, industry and environment.
A modern biologist, Prof. Raghuram‟s research interests are primarily in functional biology and
biotechnology of nitrogen metabolism in higher plants and cyanobacteria. His broader interests
include health, education, science dissemination and policy. He has been honoured with many
awards and recognitions and his publications include many articles in refereed journals and books.
He has received over 924 citations from over 50 countries.
He obtained his M.Sc.Ed in Life Sciences from NCERT, Utkal University in 1984 and did his M.Phil
from University of Pune, 1987 and obtained his Ph.D in Life Sciences from Jawaharlal Nehru
University in 1994. (India Science Wire)
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