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India Science Wire - highlighting Indian science in Indian media 

 

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  

 

ISW website: http://vigyanprasar.gov.in/isw/isw.htm 

  

mailto:indiasciencewire@gmail.com
http://vigyanprasar.gov.in/isw/isw.htm
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ISW stories released and published in July 2019 

S.No                  Story title Date of release Name of the writer 

1 Here is how millets can make India’s 

food basket climate-resilient 

July 1 Dinesh C Sharma 

2 Vitamin combo may help treat kala 

azar 

July 1 Sunderarajan 

Padmanabhan 

3 AI helps identify bat species 
suspected of carrying Nipah virus  

July 2 Dinesh C Sharma 

4 Neem chemical can disable cotton 
pest in multiple ways: study 

July 2 Susheela Srinivas 

5 Human Atlas - an Initiative for holistic 

understanding of human biology 

July 3 Aditi Jain 

6 Urbanization, changing cropping 

patterns contributing to temperature 

rise: study  

July 3 Umashankar Mishra 

7 Micro plastics - an invisible danger to 

human health 

July 4 Aditi Jain 

8 Here is how forecast of extreme 

rainfall events can be improved 

July 5 Raghu Murtugudde 

9 These innovations are high tech yet 

frugal in application 

July 6 Dinesh C Sharma 

10  Indian scientists develop 'black gold' 

- a wonder material  

July 8 Dinesh C Sharma 

11 ICMR launches Mission SHAKTTI    July 8 Jyoti Singh 

12 Dual drug delivery system may make 

heart stents safer  

July 9 Susheela Srinivas 

13 Adequate water most important for 

plant diversity 

July 9 Monika Kundu Srivastava 

14 Enthusiastic female participation in 

Smart India Hackthon-2019   

July 9 Jyoti Singh 
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15 Platform to accelerate innovations 

for India 

July 10 Jyoti Singh 

16 Study highlights need to understand 

people’s perspective too for better 

conservation efforts                                                            

July 10 Sunderarajan 

Padmanabhan 

17 How advances in nanotechnology 

may help in targeted cancer 

treatment  

July 15 Susheela Srinivas 

18 Scientists figure out molecular 

mechanism behind latent TB 

July 15 Sunderarajan 

Padmanabhan 

19 Increasing protein and dairy intake 

may help reduce burden of diabetes: 

study 

July 16 Aditi Jain 

20 Call to strengthen infrastructure for 

quality assurance 

July 17 Sunderarajan 

Padmanabhan 

21 Here is a chance to name an 

exoplanet and its star 

July 17 T V Venkateswaran 

22 Here is why states need tailor-made 

strategies to address anaemia 

July 17 Aditi Jain 

23 No evidence of rift between Einstein 

and Bose: new book 

July 18 Dinesh C Sharma 

24 Promising tech startups get grants 

worth Rupees 6 crore 

July 18 Jyoti Singh 

25 Indian scientists develop database of 

everyday chemicals harmful to 

human health 

July 19 Dinesh C Sharma 

26 New method to study insect muscles 

developed 

July 19 Sunderarajan 

Padmanabhan 

27 Scientists find a new nano-drug 

delivery route for chemotherapy 

July 22 Susheela Srinivas 

28 A diabetes drug can prevent 

cardiovascular and kidney diseases 

July 22 Jyoti Singh 
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also: study 

29 Study warns Kala azar patients can 

infect others even after treatment  

July 23 Sunderarajan 

Padmanabhan 

30 Lack of awareness and timely 

intervention resulting in disabilities 

due of leprosy: study 

July 24 Rayies Altaf 

31 Setting right a defective heart 

condition 

July 24 Susheela Srinivas 

32 Extremely tiny gold nanorattle may 

help detect serotonin levels instantly 

July 25 Dinesh C Sharma 

33 India set to launch a Deep Ocean 

Mission for sustainable use of ocean 

resources 

July 28 Sunderarajan 

Padmanabhan 

34 Missing gamma ray puzzle solved July 29 T V Venkateswaran 

35 Travelling show on mega science 

reaches Bengaluru 

July 29 Sunderarajan 

Padmanabhan 

36 Artificial Intelligence can help decode 

epileptic brains 

July 30 Susheela Srinivas 

37 New molecule promises to address 

drug resistance 

July 30 Sunderarajan 

Padmanabhan 

38 New method developed to test 

cancer drugs 

July 31 Sunderarajan 

Padmanabhan 

39 Using machine learning, scientists 

develop pre-screening tool for cancer 

July 31 Dinesh C Sharma 
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1 जलवायु अनुकूलन मे महत्वपूर्ण हो सकते हैं मोटे 

अनाज 

July 2 दिनेश सी. शमाण 

2 शहरीकरर् और फसल चक्र में बिलाव से बढ़ रहा है 

तापमान 

July 3 उमाशंकर ममश्र 

3 वैज्ञामनकों ने की FMD पशु संक्रमर् के आनुवांमशक 

कारर्ों की खोज 

July 4 शुभ्रता ममश्रा 

4 युवा अन्वेषकों के हाइटेक नवाचारों को पुरस्कार July 8 उमाशंकर ममश्र 

5 टीबी से बचाव के मलए आईसीएमआर कर रहा है 

टीकों का परीक्षर् 

July 16 उमाशंकर ममश्र 

6 नई तकनीक से चुनौमतयों के हल खोजने वाले 

उद्यममयों को पुरस्कार 

July 18 उमाशंकर ममश्र 

7 रसायन मुक्त चाय उत्पािन में मििगार हो सकते हैं 

सूक्ष्मजीव 

July 19 उमाशंकर ममश्र 

8 कालाजार से उबरने के बाि भी मरीजों से फैल 

सकता है संक्रमर् 

July 22 उमाशंकर ममश्र 

9 भारतीय शोधकताणओं ने मवकमसत दकया जहरीले 

रसायनों का डेटाबेस 

July 23 दिनेश सी. शमाण 

10 नैनो तकनीक से बढ़ायी जा सकेगी टायरों की 

मजबूती 

उमाशंकर ममश्र 

July 24 उमाशंकर ममश्र 

11 मवज्ञान समागम में दिखेगी बडी मवज्ञान 

पररयोजनाओं की झलक 

July 29 उमाशंकर ममश्र 

12 प्रमतरोधी सूक्ष्मजीवों से लडने के मलए ममला 

नया हमियार 

July 30 उमाशंकर ममश्र 

13 कागज और पेंमसल से बनाया पोटेबल हीटर July 31 शुभ्रता ममश्रा 
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https://www.thehindubusinessline.com/news/science/travelling-show-on-mega-science-

reaches-bengaluru/article28747096.ece 

 

https://www.thehindubusinessline.com/news/science/travelling-show-on-mega-science-reaches-bengaluru/article28747096.ece
https://www.thehindubusinessline.com/news/science/travelling-show-on-mega-science-reaches-bengaluru/article28747096.ece
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https://newsroom24x7.com/2019/07/06/these-innovations-are-high-tech-yet-frugal-in-application/ 

 

https://newsroom24x7.com/2019/07/06/these-innovations-are-high-tech-yet-frugal-in-application/
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https://www.prabhasakshi.com/proventhings/award-to-high-tech-innovations-of-young-inventors 

 

 

https://www.prabhasakshi.com/proventhings/award-to-high-tech-innovations-of-young-inventors
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http://netindian.in/news/2019/07/29/00058365/india-set-launch-deep-ocean-mission-

sustainable-use-ocean-resources 

 

http://netindian.in/news/2019/07/29/00058365/india-set-launch-deep-ocean-mission-sustainable-use-ocean-resources
http://netindian.in/news/2019/07/29/00058365/india-set-launch-deep-ocean-mission-sustainable-use-ocean-resources


 
 

23 

 

 

 

 

 

 

 

 

 



 
 

24 

 

 

 

 

 

 

 

 



 
 

25 

 

 

 

 

http://www.easternmirrornagaland.com/promising-tech-startups-get-grants-worth-rupees-six-crore/ 

 

 

 

 

 

http://www.easternmirrornagaland.com/promising-tech-startups-get-grants-worth-rupees-six-crore/
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https://www.prabhasakshi.com/proventhings/award-to-entrepreneurs-seeking-solutions-to-challenges 

 

 

 

 

https://www.prabhasakshi.com/proventhings/award-to-entrepreneurs-seeking-solutions-to-challenges
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https://www.downtoearth.org.in/hindistory/tyre-strength-can-be-enhanced-by-nano-

technology-65812 

https://www.downtoearth.org.in/hindistory/tyre-strength-can-be-enhanced-by-nano-technology-65812
https://www.downtoearth.org.in/hindistory/tyre-strength-can-be-enhanced-by-nano-technology-65812
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https://www.downtoearth.org.in/news/governance/call-to-strengthen-infrastructure-for-

quality-assurance-65699 

 

https://www.downtoearth.org.in/news/governance/call-to-strengthen-infrastructure-for-quality-assurance-65699
https://www.downtoearth.org.in/news/governance/call-to-strengthen-infrastructure-for-quality-assurance-65699
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https://thefederal.com/health/2019/07/03/human-atlas-an-initiative-for-holistic-

understanding-of-human-biology/ 

 

https://thefederal.com/health/2019/07/03/human-atlas-an-initiative-for-holistic-understanding-of-human-biology/
https://thefederal.com/health/2019/07/03/human-atlas-an-initiative-for-holistic-understanding-of-human-biology/
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Here is how millets can make India’s food basket climate-resilient 

01-Jul-2019 

 

New Delhi, July 1 (India Science Wire): Increasing temperatures, changing monsoon 
and more frequent extreme climate events are posing a threat to food security in India. A 
new study has found that while almost all grain crops are sensitive to these changes, 

adding more coarse grains or millets in crop production mix may help make food supply 
withstand vagaries of climate change. 

  
In the past 45 years, the overall monsoon rainfall has decreased, there is greater 
variability in daily rainfall, temperatures have risen, extreme events have gone up and so 

has frequency of droughts. The study quantified the impact of all these changes on crop 
yields all over the country during this period (1966 – 2011). 
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The analysis revealed that compared to rice, alternative grains (finger millet, maize, pearl 
millet and sorghum) are significantly less sensitive to climate variability and generally 

experienced smaller decline in yields under climate extremes. All these are mostly rain-
dependent crops and grown during the kharif season. Wheat, grown in the rabi season, 

was not included in the analysis. 
  
In general, the yields of alternative grains are lower than rice, but in certain districts, 

coarse grains performed better than rice under rainfed conditions. For example, pearl 
millet and sorghum in central India and maize in many parts of the country. This means 

there is already an opportunity to increase climate resilience and grain production both by 
increasing crop area for these grains. 
  

Since rice yields, compared to all the coarse grains, are more sensitive to fluctuations in 
rainfall in both irrigated and rainfed areas, replacing it with coarse grains will help 

stabilize grain production across a range of climatic conditions, the study has said. This, 
along with other strategies like building buffer stock to absorb climate shock, developing 
drought-tolerant varieties and boosting irrigation could help meet the climate challenge. 

  
At present, rice accounts for 44 per cent of annual grain production and 73 per cent of 

grain production during the kharif season. The rest 27 percent of grain production during 
kharif comes from maize (15%), pearl millet (8%), sorghum (2.5%) and finger millet 
(1.5%). The study examined how far these coarse grains and rice are climate resilient. 

  
District-level crop production and climate data was taken from various sources and 

database such as the ICRISAT Village Dynamics South Asia and the India 
Meteorological Department. Climate sensitivity of the five crops for each district was 
then determined through modelling. The study findings have been published in journal 

Environmental Research Letters. 
  

―This study shows that yields from grains like millet, sorghum and maize are more 
resilient to extreme events like droughts. Their yields vary significantly less due to year-
to-year changes in climate and generally experience smaller declines during droughts. 

But yields from rice, India‘s main crop, experience larger declines during extreme 
weather conditions. This means reliance on a single crop – rice – during kharif makes 

India‘s food supply potentially vulnerable to the effects of varying climate,‖ explained 
Kyle Frankel Davis of Columbia University, who led the study, while speaking to India 
Science Wire. 

   
However, replacing rice with millets is not going to be an easy affair. ―Agriculture is 

intimately linked with socio-economic factors and market forces, all of which affect crop 
choice. If poorer and subsistence farmers are choosing alternative crops more than rice 
farmers, then how can mixing crops to increase stability at a national level affect crop 

choices? A better option would be to incentivise poor farmers to increase their crop 
diversity to reduce the sensitivity of rice to rainfall variability,‖ commented Raghu 

Murtugudde, visiting professor of earth system science at IIT Bombay. He is not 
connected with the study. 
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Health and nutrition benefits of millets could be an additional advantage, according to 

researchers. Davis said ―our study provides evidence that these crops can offer benefits to 
the food system beyond nutrition. In addition, increasing production of alternative grains 

helps save water, reduces energy demand and greenhouse emissions from agriculture. 
This study shows that diversifying crops that a country grows can be an effective way to 
adapt its food production systems to the growing influence of climate change.‖ 

  
The research team included Kyle Frankel Davis (Data Science Institute, Columbia 

University); Ashwini Chhatre (Indian School of Business, Hyderabad); Narasimha D Rao 
(Yale University); Deepti Singh (Washington State University, Vancouver); and Ruth 
DeFries (Columbia University). 

 
 

(India Science Wire) 
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Vitamin combo may help treat kala 

azar 
The researchers then probed the immune modulatory response of the two vitamin combos by 
inducing kala azar infection in mice that had been treated with them 
By BioVoice News Desk - July 2, 2019 

 

By Sunderarajan Padmanabhan 

New Delhi: A team of scientists at the Postgraduate Institute of Medical Education and 

Research, Chandigarh, have found that a combination of Vitamin A and Vitamin D3 could be 

used to treat kala azar. 

The parasite causing kala azar mainly affects liver, spleen and bone marrow. There are onl y few 

drugs available for treatment and those available are expensive, cause toxicity and need 

parenteral administration over long periods. In addition, multi -drug resistant strains are 

emerging. 

https://www.biovoicenews.com/author/biovoice/
https://twitter.com/ndpsr
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Researchers chose to study effects of the combination of the  two vitamins since in recent times 

several studies have shown that vitamin molecules can also play a role as antidotes against 

infectious diseases. Specifically, vitamin A has been shown to prevent several ailments like 

diarrohea and respiratory diseases while vitamin D3 has been demonstrated to have therapeutic 

effects on various organs and tissues. The scientists also looked at viability of Vitamin A in 

combination with Chenodeoxycholic acid, which is a bile acid and which has been shown to 

prevent formation of gallstone. 

The two combinations were tested in mice. It was found that in mice administered with vitamin 

A-vitamin D3 combine, the load of kala azar parasite reduced by as much as 81 percent in liver 

and 75 percent in spleen as compared to the control group. The parasite load got reduced in 

mice given vitamin A-Chenodeoxycholic acid also but the effect was not that good. The parasite 

load in this group came down by only 45 percent in liver and 47 percent in spleen.  

The researchers then probed the immune modulatory response of the two combos by inducing 

kala azar infection in mice that had been treated with them. They found that the mice that were 

treated with vitamin A-vitamin D3 combo developed significant inhibition against the disease on 

the 21st day after the administration. The mice treated with vitamin A- Chenodeoxycholic acid 

combo did so on the 28th day. This indicates that the two combos could possibly be used as an 

adjunct to build immunity against the disease in people living in kala azar endemic areas. This 

could also be of use in treatment of kalaazar not responding to the commonly used drugs.  

“We are excited with our findings. However, we need to conduct further studies before we can 

go in for clinical trials. A main advantage of the combos over the existing treatment could be 

that they may be less expensive and be amenable to be administered orally,” said Dr. Rakesh 

Sehgal, leader of the research team. 

The study team included Dr. Venkateswara Reddy Gogulamudi, Dr. Mohan Lal Dubey, 

Dr.Ramesh Kandimalla, Dr. Deepak Kaul (PGIMER) and Dr. Donfack Jean Hubert (University of 

Dschang, Cameroon). The study results have been published in journal Scientific Reports. 

(India Science Wire) 
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Artifical intelligence helps to identify bat 

species that are suspected of carrying 

Nipah virus in Kerala 

 India Science Wire Jul 03, 2019 09:50:53 IST 

The recent outbreak of Nipah virus in Kerala, which follows one that occurred in 2018, 

has brought the focus back on bats which are known to host the virus. Using machine 

learning - a form of artificial intelligence (AI) – an international group of scientists has 

identified bat species with the potential to host Nipah virus. 

Based on traits of bats to carry the virus, researchers have pointed out that more bat 

species in India may be reservoirs of Nipah than the only one confirmed so far. 

―One of our major findings is that until now the Nipah virus presence in India was known 

from only one species of fruit bats - the Indian Flying Fox. However, our analysis reveals 

that at least 11 species of bats in India could be carriers of Nipah,‖ Dr P.O. Nameer, 

Head, Centre for Wildlife Studies, College of Forestry, Kerala Agricultural University, 

and a member of the research team, told India Science Wire. 

The machine learning analysis is based on already published scientific studies globally, 

and no samples have been actually tested for this study. Still, the findings are important 

from public health point of view. ―Since Nipah presence is now suspected from more 

species of bats, including some species of insect bats, we need detailed studies by 

collecting samples. Such studies would help in taking necessary precautions by people 

and in reducing chances of possible outbreaks in future,‖ added Dr Nameer. 

https://www.firstpost.com/author/indiascience
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Indiful Islam 

The analysis covered 523 bat species and 48 traits such as foraging methods, diet, 

migration behaviours, geographic spread, reproduction as well as environmental 

conditions. The data included 31 bat species found in India and 11 of these species have 

been found to host Nipah virus in studies elsewhere. The algorithm could identify bat 

species already known to carry Nipah with 83% accuracy. It also identified six species in 

Asia, Australia, and Oceana that have traits which make them possible hosts of the virus. 

Four of these species also occur in India, two of are found in Kerala. 

―Our work provides a list of species to guide early surveillance and should not be taken 

as a definitive list of reservoirs. A series of further studies are required to triangulate on 

the reservoir hosts that pose a risk to humans,‖ researchers have cautioned in their 

study published in journal PLoS Neglected Tropical Diseases. 

Nipah is a deadly virus that can be transmitted to humans from the body fluids of infected 

bats. When infected bats feed on fruits or date palms, they contaminate the fruits. Once 

someone gets infected, he or she can spread the virus to others. Domestic pigs have also 

been identified as a ‗bridging host‘ in some cases. 

The research team included Raina K. Plowright, Daniel E. Crowley and Alex D. 

Washburne (Montana State University); Daniel J. Becker (University of Georgia, 

https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0007393
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Athens); Barbara A. Han and Tao Huang (Cary Institute of Ecosystem Studies); P.O. 

Nameer (Kerala Agricultural University) and Emily S. Gurley (Johns Hopkins 

Bloomberg School of Public Health). 

(India Science Wire) 

Updated Date: Jul 03, 2019 09:50:53 IST 
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Neem Chemical to act as bio 

insecticide for cotton pest 
The mechanism to use phytochemical Azadirachtin-A (Aza-A), a chemical found in Neem to suppress 

the growth of cotton bollworm is deciphered by Indian and German scientists, which can be a 

breakthrough for development of bioinsecticides. 

 

JULY 3RD, 2019 

The Azarichda Indica, commonly known as Neem plant is famous for possessing famous 
potent phytochemical Azadirachtin-A (Aza-A) which act as a depressant for growth of 

many pests. Scientists from India and Germany have now deciphered mechanism by 
which this chemical can be used to suppress the growth of cotton bollworm 

(Helicoverpa Armigera), which is dreaded pest attacking cash crops and resistant to 

most of the insecticides. 
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It is observed that synthetic pesticides target single protein whereas AZA-A targets 

several proteins in pests which triggers a change in their feeding habits and metabolism, 
thereby arresting growth. 

 
While speaking to India Science Wire, Dr. Vishal Dawkar, a lead researcher explained, ”It 

revealed that the neem extract vigorously attacked the worm’s key enzyme JHE 
(Juvenile Hormone Esterase), which is involved in metabolism and its growth. The 

presence of the phytotoxin made worms engage in the detoxification process, changing 
the way they used their energy, which, in turn, affects their metabolism, feeding habits 

and growth”. 
 
Metabolomics analysis performed on cotton bollworm larvae showed that worms 
underwent various changes in response to toxins, like in some cases moulting phase was 
arrested, while stunted growth was seen in others and in some cases whole larvae was 
burst upon ingesting Aza-A diet. This suggested that Aza-A could have several targets for 
its toxic mode of action. In all, over 35 metabolites have been identified where Aza-A 

inhibits the activity of vital enzymes of H. Armigera. 
 

“Aza-A has a complex structure, and it has taken several years to understand it. Owing 
to this complexity, it cannot be synthesised in the laboratory. However, the metabolites 

can be. By exploiting this, we can develop broad-spectrum bioinsecticides,” said the 
scientist. 
 
The team included Vishal V Dawkar, Ranjit S. Barbole, Vidya S. Gupta, Saikat Haldar, 
Hirekodathakallu V. Thulasiram and Ashok  .  iri   ational  hemical  aboratory,  une   
Sagar H.  arage  Savitribai  hule  une  niversity   Amol  atangare, Susana  rimalt and 
Ale  Svato    ax  lanck Institute for  hemical Ecology .  he study results are published 
in the journal ACS Omega. 

India Science Wire 

 

 

 

 

https://www.techexplorist.com/neem-chemical-act-bio-insecticide-cotton-pest/24540/
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Study Shows Urbanization and Changing 

Cropping Patterns Is Contributing In 

Temperature Rise 

By Umashankar Mishra  03 Jul 2019 

 

Warming induced by changes in land use and land cover is contributing to rise in 
temperature in Eastern India, according to a new study. 
 
Over three decades (1981-2010), the mean temperature in Odisha has recorded 
an increase of about 0.3 degree Celsius.  
 
The highest temperature rise of 0.9 degrees Celsius has been 
recorded during the years 2001 to 2010.  
 
Change in land use and land cover is responsible for half of this rise in 
temperature, according to the study done by researchers from Indian Institutes of 
Technology at Bhubaneswar and Kharagpur, along with those from Southampton 
University. Researchers analyzed satellite data on land use, land cover as well as 
temperature in various parts of the state.  
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The temperature in big cities is greater than in smaller cities. The mean 
temperature rise in Cuttack and Bhubaneswar, which have seen high 
urbanization in the past three decades, has been 40 and 50 percent respectively 
in three decades. Other cities where temperature increase has been recorded are 
Angul, Dhenkanal and Jajapur. 
 
“We have found that regions having largest land use and land cover induced 
warming coincided with those regions where cropping patterns are altered. 
Mostly a shift from kharif to rabi has led to warming of up to 30 percent,” 
explained Dr V. Vinoj, researcher at IIT Bhubaneswar, while speaking to India 
Science Wire.  
 
Rabi crop cultivation has increased by 97 percent in Odisha between 
2004 and 2010. There has been a decrease in Kharif crops, reflecting 
agricultural diversification and changing cropping patterns. Changes 
in soil moisture content affects land surface temperature. 
 
“Between 25 to 50 percent of warming is due to change in land use as a 
consequence of both changing cropping patterns and urbanization. In addition, 
urban areas show warming that is double that of the rural areas”, added Dr. 
Vinoj.   
 
The rise in temperature in any location is a combination of effects that are local in 
origin such as deforestation and urbanization and those that are forced externally 
as part of global or regional changes. Emission reduction must be the main goal, 
but planned and sustainable agricultural and forestry management too are very 
critical, according to the researchers.  
 
The study team included Partha Pratim Gogoi, Dr. V. Vinoj, D. Swain, G. Roberts, 
J. Dash, and S. Tripathy. The research results have been published in 
journal Scientific Reports. 
 
 (India Science Wire)  
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By Dudhwa Live July 09, 2019  No comments 
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https://www.dudhwalive.com/2019/07/new-salvation-of-animal-disease.html
https://www.blogger.com/profile/15024178741568052875
https://www.dudhwalive.com/2019/07/new-salvation-of-animal-disease.html#comment-form
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How can forecasting of extreme rainfall events be 

improved? 
Authored By: Raghu Murtugudde India Science Wire 

 
Mumbai, July 5 (India Science Wire): On July 2, the Maharashtra government decided to 

close private and public schools in Mumbai based on IMD‘s rainfall forecast which 
predicted "intermittent rain in city and suburbs, with heavy to very heavy rainfall at a few 

places for the next 24 hours." The 24-hour period from 8:30 am of July 1 to July 2 saw a 
total of 375 mm of rain and it was obviously ominous to expect that more heavy rain 
events would follow. 

The 24-hour periods during July 2-3 and July 3-4 received only 34 mm and 4 mm of rain, 
respectively. IMD was late by a day in calling for an extreme event. 

Are IMD forecasts of extreme rains later or earlier than actual events on some 

occasions?   
This may be the case as indicated by a 2017 study led by a graduate student at IIT-
Bombay, Hiteshri Shastri, who has since completed her Ph.D. The team has developed a 
method for statistical processing of extreme event forecasts to reduce this shift in time.  

Greater precision in forecast of extreme events is critical. The Brihanmumbai Municipal 
Corporation (BMC) was caught off guard in the deluge of 2005 despite an IMD forecast 

of heavy rains several days ahead. A post-mortem of that event led to much improved 

https://www.indiawaterportal.org/authors/raghu-murtugudde
https://www.indiawaterportal.org/authors/india-science-wire
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2016JD025489
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response in 2017 and rapid draining of flooded areas in 2019 is also commendable. While 
BMC is learning to respond appropriately to forecasts but forecasts themselves need 

further improvements. 

The Numerical Weather Prediction model (NWP), a computer model that solves 

complicated equations which determine the evolution of weather for several days is used 
for forecasting. The IMD employs a numerical model called the Global Ensemble 
Forecasting System (GEFS) and it has resulted in remarkable improvement in 

predictions. The prediction of extreme rainfall events, however, remains challenging as 
by their very nature such events are rare. Work in this area is important, given that India 

is already experiencing increased heavy and very heavy rainfall events as well a threefold 
increase in extreme rainfall events. 

GEFS does global forecasts at 70 Km resolution – meaning the earth is divided into cubes 

of 70 Km in the horizontal with 70 layers in the vertical going from the surface to the 
stratosphere. The capacity of the global version of GEFS for predicting extreme events in 

India is rather meagre. IMD has, therefore, developed a regional version of the GEFS 
covering South Asia at a resolution 12 Km to downscale global forecasts and is further 
downscaling on a short period of a day or two to a few hours at 4 Km and 1.5 Km. 

While the skill of rainfall forecasts at short range (day 1 to 3) and medium range (day 3 to 
10) have shown some improvements, the probability of detecting extreme events – say 

rainfall in the 99th or 95th percentile of the expected rain at a given location for a given 
day – is still very poor. The ‗false alarm ratio‘ – predicting extreme events when none 
occur - is also high. What the IITB study discovered is that the model tends to produce 

extreme rains 1 to 2 day before or 1-2 days after the event occurs in reality. The July 3 
warning following the July 2 heavy rains is a clear example of such shifts in time 

between forecasts and actual events in the current forecast system. 

The IITB study exploits the relation between large-scale circulation features associated 
with such heavy rain events to statistically process GEFS forecasts to increase the 

‗probability of detection‘ and reduce the ‗false alarm ratio‘. Large-scale features are 
easier to forecast than local heavy rain events which can be caused by depressions 

originating in the Arabian Sea or the Bay of Bengal, or with local heating of land, or by 
westerly disturbances in some parts of the country like the northwest. 

Increasing model resolution may offer further improvements but running such high 

resolution models is nearly impossible for rapid forecasting of local heavy rain events. 
Using empirical relations between large-scale features and extreme rain events, statistical 

forecasts of which quantile the rainfall event may fall into can be performed quickly for 
up to day 5. 

Combining model forecasts of large-scale features with known past values of 

temperature, humidity and winds at different pressure levels from the surface to the upper 
atmosphere, the statistical model can add demonstrable skill to predictions of heavy rain 

events. These methods are popularly known as ‗quantitative precipitation forecasting‘ or 
QPF and they are computationally very economical compared to running very high-
resolution models for particular regions or cities. 
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Statistical QPF models are trained and validated for a past period based on past forecasts 
and observations, and then applied to actual forecasting in real time. Forecast 

experiments by the IITB team for 2006 and 2007 showed that their QPF increased the 
‗probability of detection‘ using GEFS from 20% to 90% and when a 5-day period was 

considered, it reduced the ‗false alarm ratio‘ by 90%. While GEFS detected only 6 of 29 
events during this period, the QPF could identify 17 of 29 events. 

Empirical relations between large-scale circulation and local heavy rains can change 

because of global warming or other factors such as land use. But QPF could still be very 
be valuable for a country like India which needs to use all the tools available. Besides, the 

changing relations can be dealt with by training and validating the QPF model each year 
prior to the monsoon season and keeping it at the current state of statistical relations 
between the large-scale patterns and extreme events. By adding QPF to IMD forecasts, 

there can be more reliable extreme event forecasts which can help agencies like BMC 
making life-saving decisions.  

(India Science Wire) 

[The writer is a professor of Atmospheric and Oceanic Science and Earth System Science at the 

University of Maryland. He is currently a visiting professor at IIT Bombay.]     
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Indian scientists develop 'Black gold' 
that can absorb light and carbon 
dioxide 

 Dinesh Sharma Fi rstpost9 July 2019 

 

 

Indians are fascinated with gold, making India one of the largest consumers of the 
yellow metal globally. Now Indian scientists have tinkered with the chemistry of the 
material and turned it into 'black gold' which they say can be potentially used for 
applications ranging from solar energy harvesting to desalinating seawater. 

Scientists at the Mumbai-based Tata Institute of Fundamental Research (TIFR) used 
gold nanoparticles and by rearranging size and gaps between them developed a 
new material which has unique properties such as the capacity to absorb light and 
carbon dioxide. Gold does not have these properties, therefore 'black gold' is being 
called a new material. In appearance it is black, hence the name 'black gold.' 

http://www.firstpost.com/
http://www.firstpost.com/
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The findings have been announced in Chemical Science, a scientific journal 
published by the Royal Society of Chemistry. 

"We have not doped gold nanoparticles with any other material or added other 
materials. We varied the inter-particle distance between gold nanoparticles using a 
cycle-by-cycle growth approach by optimizing the nucleation-growth step, using 
dendritic fibrous nanosilica, whose fibers were used as the deposition site for gold 
nanoparticles," explained Vivek Polshettiwar, who led the research team, while 
speaking to India Science Wire. 

One of the most fascinating properties of the new material is its ability to absorb the 
entire visible and near-infrared region of solar light. It does so because of inter-
particle plasmonic coupling as well as heterogeneity in nanoparticle size. Black gold 
could also act as a catalyst and could convert carbon dioxide into methane at 
atmospheric pressure and temperature using solar energy. 

"If we develop an artificial tree with leaves made out of back gold, it can perform 
artificial photosynthesis, capturing carbon dioxide and converting it into fuel and 
other useful chemicals," added Prof Polshettiwar. The efficiency of conversion of 
carbon dioxide into fuel, at present, is low but researchers believe it could be 
improved in future. 

In order to study solar energy harvesting ability of the new material, researchers 
dispersed it into water and exposed the solution to light for one hour and the 
temperature of the solution was measured. The temperature of the solution with 
pure silica spheres rose to 38 degrees while the ones with different concentrations 
of black gold rose to 67 to 88 degrees. The maximum increase in temperature has 
attributed to the creation of thermal hotspots due to the heterogeneity of the 
particle sizes as well as optimum interparticle coupling. 

Researchers said the material can be used as a nano-heater to convert seawater 
into potable water with good efficiency. "Our results indicate the potential 
application of black gold in the purification of seawater to potable water via steam 
generation using solar energy under atmospheric reaction conditions," according to 
the researchers. 

The research team included Mahak Dhiman, Ayan Maity, Anirban Das, Rajesh 
Belgamwar, Bhagyashree Chalke and Vivek Polshettiwar (TIFT); Yeonhee Lee, 
Kyunjong Sim and Jwa-Min Nam (Seoul National University). The study was funded 
by the Department of Science and Technology (DST) and the Department of Atomic 
Energy (DAE). 
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Adequate water most important for plant diversity 
By   Monika Kundu Srivastava   -July 10, 2019 

 

India has a total geographical area of nearly 329 million hectares. The 

climate varies from the north to the south and east to west. However, in 

spite of this diversity, little is known about how climate affects the 
diversity of plants that grow in a particular area. 

A recent study by Dr. Poonam Tripathi and team from the Indian Institute 

of Technology (IIT), Kharagpur, has shown how the amount of rainfall 
and temperature of a place affects the variety of plants in major 

biogeographic zones of India. The research utilized the plant species 

richness data collected under the national project „Indian National-Level 
Biodiversity Characterization at Landscape Level‟. The temperatures and 

amount of rainfall of a place were calculated from data of the past 100 
years. 

Though the amount of rainfall for driest month (minimum rainfall) had the 

highest influence, a combination of minimum rainfall and minimum 
temperature were found to be desirable. This was expected as water and 

https://indusscrolls.com/author/monika/
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energy affects plant physiological processes, plant growth and its yield. 

Environments with moderate temperatures and good water availability 
have greater variety because most plants can tolerate moderate climates 

better than extreme climates. 

According to the data published in scientific journal PLoS ONE, tropical 
areas are richest not only in plant diversity but also in number of plants 

that might be due to the lack of competition for moisture in the presence 
of adequate water. The maximum variety of plants (623) were found in 

the area between the Gangetic plain and Himalaya zone. The number of 

species varied between 10 and 609 in the Deccan peninsula, 31 and 581 
in the Western Ghats, 30 and 344 in the North-east, 97 and 531 in the 

Trans-Himalaya, 14 and 160 along the coast, 3 and 517 in the semi-arid 

zone, and 6 and 175 in the desert zone. 

Plant diversity was greater in the Western Ghats, Deccan peninsula and 

Himalaya and trans-Himalaya zones than the arid and desert zones. As 

these areas have more or less similar high temperatures, this indicates a 
strong influence of water on the plant diversity due to the fact that the 

arid and desert zones receives less rain. The North-east zone, in addition 
was also affected by other factors such as hilly terrains thus affecting the 

number and variety of plants. 

The very low to moderate number of varieties found in the drier zones 
could be explained by the low soil moisture. These zones are very hot. 

Rainfall is erratic and less (0.41 mm to 94 mm). The lack of water in the 

soil does not allow plants to grow. In addition, larger ranges of 
temperature exaggerates the effects of extreme climate leading to limited 

variety of plants that grow in dry places. However, frequent and large 

fluctuations in temperature also cause the plants to adjust within a very 
short time to cope with extremes, i.e. from very high to very low 

temperatures. The hardy plants found here might have overcome the 
harsh environmental challenges. 

According to Dr. Poonam Tripathi, “knowledge of plant richness patterns 

under various environmental conditions is important in dealing with 
biodiversity conservation and management actions.” 

Other members of the research team are Dr. Mukunda Dev Behera and 

Dr. Partha Sarathi Roy. (India Science Wire) 
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Scientists figure out 

molecular mechanism 

behind latent TB 
by BioTech Times Desk July 15, 2019 

 

By Sunderarajan Padmanabhan 
New Delhi, July 15: Tuberculosis infection results in approximately nine million new 
cases worldwide every year. The TB-causing bacterium can remain dormant in the 

human body for a long time, even for several decades before it becomes infectious. The 
bacterium remains ensconced within a type of white blood cells called macrophages 
when it is in its latent form. 

A team of researchers from Kolkata-based CSIR-Indian Institute of Chemical Biology, 
Bose Institute and Jadavpur University has figured out how tuberculosis bacterium is 

released from its reservoir inside the human body. 
 

https://twitter.com/ndpsr
https://biotechtimes.org/2019/05/15/scientists-identify-new-route-to-tackle-tuberculosis/
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A macrophage, in fact, is an important part of the immune system. The word ‗macrophage‘ 
literally means a ‗big eater‘. It is an amoeba-like organism and its job is to clean the body of 
microscopic debris and invaders. It has an innate ability to locate and consume invaders such as 
bacteria, viruses, fungi, and parasites. 
However, the story is different with TB bacterium. Instead of killing it, the macrophage creates a 
sac-like formation called granuloma around it. Granuloma keeps the bacillus contained and under 
control. The equilibrium can last for even several decades until it gets broken leading to the 
release of infectious bacteria into the human body. This can happen due to several reasons such as 
lowered immunity because of physical weakness or infections such as HIV. 

 
Scientists globally have been trying to figure out the molecular mechanism of the release 

of infectious TB bacteria from the granuloma. The new study by Kolkata researchers 
could fill this knowledge gap. 
 

The team has discovered that a protein molecule called MPT63 secreted by the bacteria 
may be playing a role in the release process. Synthetically produced MPT63 protein 

molecule was subjected to different levels of acidity and it was found that when the 
acidity value is high its structure changed dramatically. It started as what is called a beta 
sheet and it turned into a helical form in the acidic condition, which prevails in the 

matured granuloma. 
 

The protein, which was found to have no apparent function in the folded beta sheet, 
suddenly became toxic on assuming the helical form, and got into the cell membrane, 
leading to the formation of pores and consequently the death of the host cells and release 

of the bacteria. 

“Our team would now try to validate these findings in field strains of TB bacillus and see 

whether they can be used to develop new therapeutic interventions,” said Dr. 
Krishnananda Chattopadhyay, Head of Structural Biology and Bioinformatics Division 
at IICB and team leader, while speaking to India Science Wire. 

 
Besides him, the team consisted of Achinta Sannigrahi, Indrani Nandi, Sayantani Chall, 

Junaid Jibran Jawed, and Animesh. Halder, Subrata Majumdar, Sanat Karmakar. The 
study results will soon be published in journal ACS Chemical Biology.  
 

 
(India Science Wire) 
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Increasing protein and dairy intake may 

help reduce burden of diabetes: study 
DR. ADITI JAIN  JULY 16TH, 2019 

Diabetes – increase in blood glucose levels – is an emerging health problem, especially 
in developing countries. According to the World Health Organisation, India had 69 
million diabetic individuals in 2015 and the number is projected to go up to 98 million by 
2030. The problem is more serious for Asians as their genetic makeup puts them at a 
greater risk of diabetes at a younger age than their European counterparts 
 
If left untreated, diabetes can give rise to serious health conditions like blindness, kidney 
failure, heart problems, etc. Apart from genetic factors, the occurrence of diabetes is 
related to food preferences and lifestyles. Therefore, understanding the link between 
consumption of various foods and prevalence of diabetes in different states can help in 
devising effective strategies to address the problem. 

 
A new study has linked food preferences of individuals  to prevalence of diabetes in 
various states of India. The study has found that eating calorie-rich food like sugar and 

https://www.techexplorist.com/author/aditi-j/
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honey increases the risk of diabetes while addition of protein-rich food and dairy 

products in a meal can help reduce the risk of diabetes. 
 

The study is based on data from the National Family Health Survey-4 (2015–2016), 2011 
census, data on per capita crop production, and consumption figures of different food 

groups from the 68th round of the National Sample Survey. It evaluated trends of food 
availability and preferences in various states with diabetes numbers. 

 
It was found that diabetes was more common in states like West Bengal and Kerala 

where people consume more non-vegetarian food than the one where the diet is 
predominantly vegetarian. This is because a vegetarian diet helps in diabetes 
management by making body sensitive to insulin hormone. 
 
Researchers also noted that there were more diabetics in states where people 
consumed more sugar and honey though this trend was not valid in case of 
Maharashtra, Rajasthan, and Haryana. The study also found that eating protein-rich 

food such as pulses and nuts decreased chances of diabetes. Similarly, states, where 
people ate more dairy products, had a low prevalence of diabetes. 

 
Diabetes, often dubbed a lifestyle disorder, was also found to be high in urban districts 

than in rural areas. This is so because people in cities tend to be less physically active. 
This makes urbanization an important factor for the growing number of diabetics in the 
country. Also, diabetes was found to be more common in males than females as has 
been shown in earlier studies as well. 
 
Map showing the prevalence of diabetes among adults (aged 15–49 years). 
Map showing the prevalence of diabetes among adults (aged 15–49 years). 
“Our study has identified hotspot districts having a high prevalence of diabetes and 
recommended them to be targeted in public health programs,” said Dr.  reeti Dhillon, 
author of the study and Assistant Professor at International Institute for Population 
Sciences (IIPS) based at Mumbai, while talking to India Science Wire. 
 

The analysis showed that 6.9% of adults in India between the age of 15-49 years of age 
have diabetes. Among the states and union territories, diabetes is highly prevalent in 
Andaman and Nicobar Islands, while is the least in Rajasthan. The prevalence of disease 
was found to be more in districts which are close to coastal areas. 
 
“ he high prevalence of diabetes in Andamans and  akshwadeep is of interest as this 
has not been reported earlier and it would be worthwhile exploring whether any genetic 
or environmental factors contribute to this,” commented Dr V  ohan, Director,  adras  
Diabetes Research Foundation. He was not associated with the study. 
 
Dr. Anoop Misra, Vice President, Diabetes Foundation (India), commented that while 

this study provided new information about dietary context and prevalence of diabetes, 
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it must be understood that diabetes is a multifactorial disease. Genetics, physical 

activity, alcohol consumption, and other lifestyle factors should be taken into 
consideration before establishing conclusive links. Food intake is a continuously 

changing and dynamic process, and cannot be completely captured in a cross -sectional 
snapshot. He agreed, however, that high protein intake is needed for Indians as it boosts 

glucose metabolism in muscles reducing incidences of diabetes. 
 

The research team at IIPS included Koustav Ghosh and Gopal Agrawal apart from Dr. 
Dhillon. The results of this study have published in the Journal of Public Health.  

 
(India Science Wire) 
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IAU centenary celebrations quiz: Here is 

a chance to name an exoplanet and its 

star 

Dr T V Venkateswaran  New Delhi | Published on July 17, 2019 

 

Do you wish to get a celestial body named after your favorite hero or sportsperson? You 

now have a chance to make that dream come true, officially. 

The International Astronomical Union (IAU) - the scientific body authorised to name 

celestial objects - is seeking suggestions from people all over the world to name a select 

set of exoplanets and their host stars. Each member country of IAU has been assigned 

one exoplanet and the star it orbits for the naming process. The naming campaign is part 

of centenary celebrations of the union which was founded on July 28, 1919. 

https://www.thehindubusinessline.com/profile/author/Dr-T-V-Venkateswaran-17171/
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India assigned to name HD 86081 and HD 86081 b 

India has been assigned a white-yellow star in the constellation called Sextans and its 

Jupiter-like planet for naming. At present, these bodies are known as HD 86081 and HD 

86081 b respectively. 

The contest is open to young people between 10 and 22. The Public Outreach and 

Education Committee of the Astronomical Society of India is coordinating the campaign 

in India. 

Planets that go around stars other than the Sun are called exoplanets. Although exoplanets 

may reflect the light of their parent star, they usually appear dim hidden by the glare of 

the star. It is a daunting task to detect them. Hence, only a few of them have been 

detected by directly looking through a telescope. Often exoplanets are inferred from the 

characteristic periodic dip in the brightness of their central stars when the planets eclipses 

them as they revolve around them or by looking for wobble, as the planets tug and shake 

the star from its position like in the case of HD 86081 and HD 86081b. 

The new names should be of things, people or places of long-standing cultural, historical 

or geographical significance, worthy of being assigned to a celestial object. They should 

not have any relation to any commercial product or politics or religion. The last date for 

sending entries is August 15. The result is expected to be announced in December 2019. 

Outwardly, HD 86081 is just another middling mediocre star, one among the billions of 

them. With a surface temperature of about 6000 K, it is 1.55 times bigger, 1.21 times 

massive and 1.75 times brighter than the Sun. However, it is very far away. Light from it 

takes 310.93 years to reach the earth. 

Hence, it is visible only through a telescope. It is an ageing star. It is 6.21 billion years 

old, older than the Sun, which is 5 billion years old. Like the Sun, it is also mostly 

composed of hydrogen and helium. 
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However, one feature makes it stand out. The spectral lines of this star appear quirky. 

When astronomers split starlight into rainbow colours using a spectrometer, they see 

telltale sign of the elements present in them. Just as each one of us has a distinct voice, 

each element emits radiation only in a certain frequency. Bright lines of the spectrum 

occur when the elements are excited and emit light. 

Conversely, dark lines appear when elements absorb a specific frequency of the light, 

leaving a gap in the spectrum. Each element has a specific barcode pattern. Thus, bright 

and dark spectral lines in the spectrum of a star contain barcodes of various elements, 

which astronomers tease out to discover the elemental composition of the stars. 

The spectral lines of HD 86081 are bizarre. The dark lines of the elements are often not 

seen in their right place. At times, they are seen slightly shifted towards the blue colour 

and at times towards the red colour. At some times, they are also in their proper places. 

The method in the madness 

Being knowledgeable on the ways of stars, John Asher Johnson, a Californian 

astronomer, and his colleagues, who have been studying this star, knew what this freakish 

behaviour signifies. Just like the pitch of an ambulance increases as it races towards us, 

the spectral lines of a star must shift a wee bit towards the blue part of the spectrum if it 

was moving towards the Earth. Likewise, just as the pitch of a receding ambulance siren 

decreases, its spectral lines must move towards red if it is moving away. If the star was 

almost stationary relative to the Earth, then the spectral lines must be unchanged and 

appear where it must be. Called Doppler effect, red and blue shifts of spectral lines reveal 

imperceptible motions of stars. 

The spectral lines of the weird HD 86081 shift towards blue and red periodically, 

implying that the star is alternatively moving away and towards the Earth. Imagine the 

star going in a circle. As it moves along a loop, it will appear to be moving towards us 
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along one half of the circle and away from us during the other half. When the star is 

midway between these two, it would momentarily appear to be stationary. Thus, Johnson 

and his team concluded that the HD 86081 is wobbling like a tipsy drunkard. 

Dancing to whose tune? 

But, why is the star going round and round in a circle? That is because a star cannot 

remain stationary, if a giant planet orbits around it. The star pulls the planet and the 

planet, in turn, tugs it, making the two kind of dance around. This makes the star wobble 

in a small circle or ellipse around its centre. 

Considering this, Johnson and his team concluded that the massive star should have an 

invisible companion planet that is moving around it. This discovery lifted it from being a 

nondescript star to a hot topic. Johnson and his colleagues announced their discovery on 

April 17, 2006, in a paper published in the Astrophysical Journal. The exoplanet was 

named HD 86081b as per convention. Its mass was estimated to be 1.5 times that of 

Jupiter and it was estimated to be going around the star in near circular orbit of just 

2.1375 earth days. 

In ancient times, every bright individual stars visible to naked eye was named. The 

advent of telescope revealed millions of stars, making it impossible to name each of 

them. Thus in modern times, astronomers gave up naming individual stars or the 

exoplanets going around them. Instead, they bring out star catalogues. For example, HD 

86081 implies it is the 86,081th entry in the Henry Draper Catalogue of stars. 

The entries can be sent via http://astron-soc.in/outreach/activities/name-exoworlds/ . 

(India Science Wire) 

Twitter handle: @TVVen 

Published on July 17, 2019 
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Here is why states need tailor-made 

strategies to address anaemia 
 here’s a need to focus on other contributing factors beside iron supplementation and 
fortification of food articles, finds a study 
By Aditi Jain Last Updated: Wednesday 17 July 2019 

 

https://www.downtoearth.org.in/author/aditi-jain-117615


 
 

89 

Anaemia is a major public health concern in India with more than 51 per cent of Indian 

women in the age group of 15 to 49 years suffering from the condition. Whilst the 

country is headed to reduce anaemia cases by half by 2025, it is of utmost importance to 

address the various nutritional and non-nutritional factors responsible for its high burden. 

Deficiency of various micronutrients can lead to anaemia. However, iron deficiency has 

been primarily held responsible. Consequently, the various initiatives mounted over years 

to deal with the condition have invariably focused on iron supplementation. 

A new study that analysed data from two national surveys has highlighted the need to 

focus on other contributing factors also, beside iron supplementation and fortification of 

food articles. 

―Diets in India are not only deficient in iron. Several other important nutrients, like folate 

and B12 are also missing. These too contribute to anaemia. Therefore, it is illogical to 

address the problem through single nutrient fortification,‖ argued Anura V Kurpad, lead 

author of the study and professor at St John‘s National Academy of Health Sciences, 

Bengaluru. 

For this study, researchers analysed data on anaemia in women along with their socio-

demographic profiles from National Family Health Survey-4 (2015-2016) and on 

household nutrient and food consumption pattern from the National Sample Survey. 

The analysis suggests that only eight out of 100 anaemia patients can be cured of the 

condition by supplementing 10 mg of iron per day in their diet. Iron supplementation will 

not be of much use in several states — Rajasthan, Punjab, Haryana, Madhya Pradesh, 

Himachal Pradesh, Uttarakhand and Uttar Pradesh — where iron intake in diets is already 

high. 

In Manipur, anaemia can be decreased by 12.4 per cent with iron intake, while the 

reduction will be only 0.3 per cent in Uttar Pradesh. The data suggested that national per 
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capita daily iron intake was 14.1 mg/d with lowest in Manipur (6.8 mg/d) and highest in 

Rajasthan (21.7 mg/d). 

Throwing light on the role of other nutritional factors in preventing anaemia, scientists 

found that if diets are further supplemented with Vitamin B12 (two micrograms per day) 

and Vitamin C (40 milligrams per day), the count of anaemia in the country can be 

further reduced by 1.5 per cent. 

Besides, they found that factors such as open defecation, and unprotected drinking water 

supply showed higher association with anaemia than iron intake. This points towards the 

need to address developmental concerns to bring down anaemia cases in the country. 

Cautioning against over emphasising on iron supplementation and fortification of food, 

Kurpad noted, ―The tolerable upper limit for intake of Iron is 45 mg/day. If we eat two or 

three fortified staples, then one could be at the risk of exceeding the permissible level. 

Over the long term, this could prove harmful. Among other things, it could adversely 

alter the concentration of healthy microbes in stomach.‖ 

―Iron deficiency is not the only cause of anemia and there are many others like deficiency 

of Vitamins B6 and B12, folate and mineral deficiency like copper, magnesium, presence 

of chronic inflammation in the body and many more,‖ said Umesh Kapil, professor at 

Delhi-based Institute of Liver and Biliary Sciences. 

Besides Kurpad, the research team included Sumathi Swaminathan, Santu Ghosh, 

Harshpal S Sachdev and Tinku Thomas from St John‘s National Academy of Health 

Sciences and Jithin Sam Varghese from Sitaram Bhartia Institute of Science and 

Research, New Delhi. They have published a paper on their work in The Journal of 

Nutrition.  
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(India Science Wire) 

 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

No evidence of rift between Einstein and Bose: 
new book 

Einstein wrote to Bose ―it signifies an important step forward and pleases me 

very much.‖ 

By Dinesh C Sharma On Jul 19, 2019 

 

https://delhipostnews.com/author/dinesh-c-sharma/
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Satyendra Nath Bose is the only Indian physicist whose name is tagged with  
Albert Einstein in the hallof modern physics for what is known as the Bose-Einstein 

Statistics. 
It is a part of scientific folklore how Bose sent his research papers to Einstein who 
translated them into German and got them published, and how their scientific 

camaraderie lasted for decades. But some of Bose‘s students and followers believe that 
Einstein had betrayed Bose and did not let him shine on his own, particularly for his 

observations on photon‘s spin. Now a new book says there is no evidence to show that 
there was a rift in the relationship between the two scientists. 

―Bose-Einstein Statistics was the brainchild of two brilliant scientists. As long as they 

lived, there was no sign of a sour relationship between the two. After Bose‘s death, his 
students and supporters started attacking Einstein. Their arguments are based on oral 

history accounts,‖ observes the book titled Einstein Rediscovered: Interactions with 
Indian Academics written by Rajinder Singh, historian of science at the University of 
Oldenburg, Germany. The book refers to criticism of Einstein by theoretical physicist E 

C G Sudarshan and others. 

As a budding physicist, Bose sent manuscript of his research paper on derivation of 

Planck‘s law to Einstein requesting him to review and get it published in a scientific 
journal. Einstein not only critically reviewed the paper but also translated it and sent the 
same for publication in scientific journal Zeitschrift fuer Physik. On this paper, he wrote 

to Bose ―it signifies an important step forward and pleases me very much.‖ 

Einstein then extended the theory to ideal gases, and presented a paper on it a few months 

later in a scientific conference in Berlin. Bose sent to Einstein another paper which was 
also translated in German and published. Critics like Sudarshan had argued that Einstein 
could have told Bose that the theory can be extended to idea gases. Einstein, according to 

the archival material quoted in the book, wrote to Bose saying he is going to extend the 
theory to ideal gases. 

https://www.shaker.de/de/content/catalogue/index.asp?lang=de&ID=8&ISBN=978-3-8440-6618-0&search=yes
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―After translating Bose‘s paper Einstein realised that Bose‘s idea can be generalized. 
Within a short period of two weeks he wrote ‗on the quantum theory of monoatomic ideal 

gas.‘ Shortly after that he showed that this theory is based on the hypothesis of a far-
reaching formal relationship between radiation and gas. Obviously, this work of Einstein 

was triggered by Bose,‖ Singh told India Science Wire in an interview. 

If Einstein used Bose‘s idea and extended the theory to ideal gases himself, does it not 
amount to betrayal? ―No. In the world of scientific research, nobody gives ideas to others 

for extension. Why expect it from Einstein? But this did not end the relationship between 
Einstein and Bose because the German physicist saw Bose as a colleague and went out of 

his way to bring his work to the knowledge of international community,‖ explained 
Singh. 

It is also doubtful if Bose was able to extend the quantum theory as done by Einstein for 

single atom ideal gas, as reflected in his own admission in interviews he later gave, 
according to the book. In one such interview, Bose had said: ―I had no idea that what I 

had done was really novel. I was not a statistician to the extent of really knowing that I 
was doing something which was really different from what Boltzmann would have 
done.‖ 

 

The book also busts the myth that Bose wanted to work with Einstein but was not 

allowed to do so. ―All available documentary evidence shows that Bose never expressed 
willingness to work with Einstein. In fact, Dhaka University wanted Bose to work in the 

laboratories of Nobel Laureates E. Rutherford and W.H. Bragg but he decided to go to 
neither to the U.K. nor Germany. He went to France to work on relativity under P. 
Langevin. His decision to go to Paris was for a completely different purpose – to help 

nationalist leader Abani Mukherjee was in exile there,‖ Singh said. 

Bose went from Paris to Berlin to see Einstein in November 1925. Einstein wanted Bose 

to work on a new scientific question – the statistics of light quanta and the transition 
probabilities of radiation. But Bose wanted to return to Dhaka to establish a laboratory 
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for experimental physics. ―The scientific problem proposed by Einstein to Bose was a 
meaningful task. Today we know it was Dirac who finally solved the problem of the 

quantum statistics from the principle of symmetry (for Bosons) and anti-symmetry (for 
Fermions) of the wave function, in a paper which laid down foundations of quantum field 

theory of quantum electrodynamics,‖ the book said. 

Singh‘s book also shows that Indian men of science were not isolated as some historians 
tend to believe. Indian scientists had wide connections with the international scientific 

community, traveled abroad to study and also established schools of theory of relativity 
in India. 

The book provides details about several Indian scientists and public figures who either 
interacted with or were influence by Einstein. The list includes D M Bose, S N Bose, A 
M Bose, M N Saha, C V Raman, D S Kothari, besides Rabindranath Tagore, Mahatma 

Gandhi and Jawaharlal Nehru. The book also recalls criticism of Einstein‘s ideas by Shah 
Muhammad Sulaiman, who was Vice-Chancellor of the Aligarh Muslim University, and 

the work done on relativity by  Vishnu V Narlikar, Nikhil Ranjan Sen, Jyotirmoy Ghose, 
Amal Kumar Raychaudhuri, Ganesh Prasad and Ratan Lal Brahmachary.  
 

(India Science Wire) 
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New method to study insect 

muscles developed 
Micro-level computed tomography (microCT) scanning can help scientists understand 
how human muscles function 

By Sunderarajan Padmanabhan Last Updated: Friday 19 July 2019 

 

Much like birds, insects exhibit remarkably variable and versatile flights. Fruit flies, for 

instance, achieve wing beat frequencies of approximately 200 hertz. A subset of muscles 

in insect thoraces called ‗indirect flight muscles‘ power the beating of the wings. 

Now, researchers from Bengaluru-based National Centre for Biological Sciences and 

Manipal Academy of Higher Education have found a way to visualise the muscles of the 

insects using Micro-level computed tomography (microCT) scanning. 

They studied a type of indirect flight muscles called dorsal longitudinal muscles and 

found that their volume increased with age, but was different in male and female. 

https://www.downtoearth.org.in/author/sunderarajan-padmanabhan-106917
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The level of very high resolution achieved by researchers enabled them to see differences 

and remarkable similarities between the muscles of fruit flies and honey bees. 

―Combined with the power of genetics, this method may also help us understand human 

muscle diseases better,‖ the researchers observed in a statement, issued by the Bangalore 

Life Science Cluster. 

―We now seek flight design secrets from other insects as well as what we can learn about 

our own muscles, supported partly by this method,‖ they added. The findings have 

been published journal Open Biology. 

Till now scientists were only been able to investigate the molecular details of muscle 

function. They have not been able to visualise the overall structure. 

The new mechanism can help scientists understand how human muscles function. These 

muscles are the only reported large muscle group in fruit fly that shares with mammals 

the architecture of myofibrils, which are the basic functional units of skeletal muscle.  

(India Science Wire) 
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Scientists find new nano-drug 
delivery route for targeted cancer 

therapy 
By 

Susheela Srinivas 

July 22, 2019 
Bengaluru, July 22 (India Science Wire): A limitation faced by conventional 

chemotherapy for cancer treatment is that there is no specific cell selectivity for the 
medications. They course through the body and along with killing cancer cells they can 
also destroy the healthy ones causing adverse effects. 

Scientists have been looking for nanotechnology-based localized drug delivery systems to 
target cancer cells alone and minimise side effects. 

In one such development, researchers from Indian Institute for Science Education and 
Research (IISER), Thiruvananthapuram, have fabricated a three-component nano-drug 
delivery system. Preliminary laboratory results indicate that the nano-gel targeted cancer 

cells specifically and efficiently unload the drug at the site. 

 

https://quacktrack.org/author_bio/susheela-srinivas/
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The team designed the nano-carrier with biomolecules to overcome the 

challenge of biocompatibility. The nano-assembly was made from three 
biomolecules — a DNA, a protein (streptavidin) and biotin (vitamin B7). It was 

fabricated in the form of a hybrid nano-gel.  

The DNA carried the drug, while the biotin was used as a `stitching agent‘ to tailor the 
structure. The molecular interaction of the protein and biotin aided the natural self-

assembly of the nano-gel. 

A widely prescribed cancer drug, Doxorubicin(Dox)was used in this study. The DNA 
nanostructure was synthesised by mixing equal molar quantities of the DNA and a buffer. 

This was then annealed and the drug was added to it in the presence of Streptavidin and 
Biotin. The mixture was allowed to grow in a buffer solution to 100 nanometres into a 

nano-gel. 

The next challenge was to make the nanogel target specific. For this, they chose a DNA 
sequence called aptamers DNA. ―Aptamer DNA has a high affinity to specific cells. 

From available databases and literature, it should be possible to select the right type of 
Aptamer DNA for the type of cancer that is being targeted,‖ explained Dr. Reji Varghese, 

lead researcher of the study, while speaking to India Science Wire. 
To test the carrier, three groups of cancer cells — one of which was the target cell type 

— were cultured along with healthy cells. Confocal microscopy and a standard testing 
method calledMTT assay were used to observe cell uptake.  They found that the nano-
carriers were present in the targeted cancer cell, while there was a minimum or no uptake 

in the other cancer cell types or the healthy cells. This established the target-specific 
action of the carrier. 

―We utilised the acidic nature of cancer cells for drug unloading inside the cells. The high 
acidic medium helps to break the non-covalent bonds of the nano-gel, in turn releasing 
the drug encapsulated in it, ―said Dr. Varghese, throwing light on the drug delivery 

mechanism of the hybrid nanogel. The team is now preparing to test the system in animal 
models. 

Besides Reji Varghese, the team consisted of Siriki Atchimnaidu, Devanathan Perumal, 

Kaloor S. Harikrishnan, and Shajesh Vijayan. The results were published in ACS 

Omega . 
 

 
 

 
 
 

 
 

https://pubs.acs.org/doi/full/10.1021/acsabm.9b00323
https://pubs.acs.org/doi/full/10.1021/acsabm.9b00323
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A diabetes drug can prevent cardiovascular 

and kidney diseases also: study 
By  Jyoti Singh -July 22, 2019 

 

Researchers have found that Dulaglutide, a commonly used drug for Type 2 diabete s, can be 
effective against cardiovascular and kidney diseases too. A clinical trial that followed more than 
9,900 persons in 24 countries found that the drug reduced cardiovascular events and kidney 
problems in middle-aged and older people. 
 
The study, which involved a follow-up of more than five years, found that the risk of 
cardiovascular events like heart attacks and strokes werereduced by 12% in persons taking 
Dulaglutide injections compared to people taking a placebo. During the same period, the drug 
reduced the possibility of development of kidney diseases by 15%. 
 
Among cardiovascular diseases, the greatest benefit was seen for heart failure, with a relative 
risk reduction of more than 30% was observed. The risks of kidney failure and reduced kidney 
function was found to be decreased by a third. 
 
“ ormally, compared to others, people with diabetes have twice the rate of cardiovascular 
events like heart attacks and strokes, and up to 40% of people with diabetes develop kidney 
diseases,” said Hertzel  . Gerstein, principal investigator for the study, Deputy Director, Public 
Health Research Institute at Mc Master University in Canada, while speaking with India Science 
Wire. 
 
All the participants were followed for a median of 5.4 years. Almost halfof them were women 
(46 per cent) and less than a third had previous cardiovascular disease.  
 
“ he trial shows that Dulaglutide can safely reduce the risks of cardiovascular diseases and 
kidney diseases while improving diabetes control and modestly lowering weight and blood 
pressure in middle-aged and old with  ype 2 diabetes” added  erstein.  

https://indusscrolls.com/author/jyoti/
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Dulaglutideis what is called a glucagon-like peptide-1 receptor agonist. It is injected once per 
week in patients suffering from type 2 diabetes to lower glucose level in the body. It works by 
helping Pancreas release the right amount of Insulin when blood sugar levels are high, slowing 
the emptying of the stomach after a meal, and reducing appetite and weight.  
 
“ he drug showed good tolerance, modestly reduced weight, low -density lipoprotein (LDL) 
cholesterol and blood pressure and modestly increased heart rate. It is available in Indian 
market, though it is a little expensive” said Dr.  rem ais, Researcher at St. John’s Research 
Institute, Banglore, who was part of the study team. 
 
The trial was led by the Population Health Research Institute along with  Hamilton Health 
Sciences also in Canada.. The scientists have published two papers describing the results of the 
trial in terms of effect on cardiovascular and kidney diseases were published in the journal The 
Lancet. 
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Study warns `kala azar’ patients can infect 

others even after treatment 
Sunderarajan Padmanabhan  New Delhi | Published on July 23, 2019 

 

 

Adding a new dimension to the fight against kala azar, a study has highlighted the need to 

keep track of patients even after they are treated successfully to see whether they develop 

a skin condition called post-kala azar dermal leishmaniasis down the line. 

Public health programmes normally ignore the condition since it merely develops as skin 

lesions in the form of rashes and nodules. Even though the lesions were found to contain 

the parasite causing kala azar, it was not fatal like kala azar. It also appears in only some 

patients and not all. 

The new study has found that it, however, is not that benign. The research showed that 

the patients with the condition can be a source of infection for others in their community. 

Read also: Popular vegetable can help prepare a cure for Kala Azar 

As part of the trial, 47 patients were asked to plunge their hands into a cage containing 

laboratory-reared sandflies. Sandflies are carriers of the parasite and the laboratory reared 

ones were free from the infection. The patients kept their hands inside the cage for 15 

https://www.thehindubusinessline.com/profile/author/Sunderarajan-Padmanabhan-16564/
https://www.thehindubusinessline.com/news/science/popular-vegetable-can-help-prepare-a-cure-for-kala-azar/article24433753.ece


 
 

107 

minutes each. The sandflies were then analysed. The results showed that nearly 60 per 

cent of the patients in the study passed on the parasites to sandflies. 

Researchers from the global programme, Drugs for Neglected Diseases initiative, and the 

International Centre for Diarrhoeal Disease Research, Bangladesh, conducted the study. 

Read more: Vitamin combo may help treat kala azar 

Jorge Alvar, senior advisor at Drugs for Neglected Diseases initiative and co-principal 

investigator of the study, said, ―Until now, information on the role of post-kala azar 

dermal leishmaniasis was scarce and scattered across decades of different research 

initiatives. The new study unequivocally show that it is of pivotal importance for 

maintaining transmission of the disease in-between epidemics.‖ 

Dinesh Mondal, senior scientist at the International Centre for Diarrhoeal Disease 

Research and the other co-principal investigator, noted, ―Because post-kala azar dermal 

leishmaniasis is not fatal it has largely been ignored by public health efforts, and many 

scientific questions around its role have remained unaddressed. While these new findings 

don‘t answer all our questions, they do show that early treatment of patients showing the 

condition will be a critical element of any leishmaniasis elimination strategy.‖ 

Suman Rijal, Director of the Drugs for Neglected Diseases Initiative Regional Office in 

India, pointed out, ‗‘Great strides have been made in the control of kala-azar in South 

Asia, but this study shows that now we must engage in active post-kala azar dermal 

leishmaniasis case detection and provide prompt treatment as an integral part of kala-azar 

control and elimination. The condition must be addressed in order to sustain elimination 

or we risk jeopardizing our earlier successes.‖ 

Twitter handle: @ndpsr 

(India Science Wire) 

https://www.thehindubusinessline.com/news/science/vitamin-combo-may-help-treat-kala-azar/article28250451.ece
https://twitter.com/@ndpsr
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Lack of awareness and timely intervention 

resulting in disabilities due of leprosy: study 
By  Rayies Altaf -July 24, 2019 

 

Delay in detection of leprosy symptoms is leading to high proportion of visible 
deformities among the patients, a new study has shown. 

The delay in diagnosis occurs at both patient level as well as healthcare provider level. It 

is contributing significantly to disability among adult leprosy patients. A major 
proportion of patients who were surveyed did not know that the symptoms they 

experienced were of leprosy and often believed that the symptoms would disappear by 
themselves. The patient delay found was of over three months, while health care provider 
delay of over one month. 

The study suggests thrust on raising awareness among communities about leprosy 
symptoms, the consequences of late detection and availability of leprosy care in public 

health institutions. Researchers suggest carrying out early detection campaigns. The study 
was undertaken in Andhra Pradesh, Delhi, Gujarat, Maharashtra and West Bengal. A total 
of 1400 new leprosy patients across were interviewed by trained researchers. 

https://indusscrolls.com/author/altaf/
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Leprosy is a chronic infectious disease caused by Mycobacterium leprae. It is a public 
health problem due to the disabilities it causes and the costs associated with its 

management. Left untreated, it may cause progressive and permanent damage to the skin, 
nerves, limbs and eyes, thus leading to disabilities. The disease mainly affects the skin, 

peripheral nerves, mucosal surfaces of respiratory tract and the eyes. The exact 
mechanism of transmission of leprosy is not known. 

―The findings of the study are important because it has shown that a minimum three 

months delay on part of patients can be a significant indicator of patient disability in later 
stages. Earlier studies had shown this time period to be one year,‖ commented Srinagar-

based Dr Feroz Ahmad Wani, a community medicine expert who was not associated with 
the study. 

The study, published in journal PLOS Neglected Tropical Diseases, was done by 

researchers from Dr MGR Medical University; Global Data Research Centre, Hyderabad; 
German Leprosy and TB Relief Association, Kolkata; Composite Regional Centre for 

Persons with Disabilities, Devanagere; and University of Wurzburg-Germany. 

 

 

 (India Science Wire) 

 

 

 

 
 

 

 
 

 

 
 

 
 

 

 
 

 

 
 

https://indusscrolls.com/wp-content/uploads/2019/07/DisabilityFeatureImage.jpg
https://indusscrolls.com/wp-content/uploads/2019/07/DisabilityFeatureImage.jpg
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Study explores setting right a 
defective heart condition 

BySusheela SrinivasJuly 24, 2019India Science Wire 
 

PVT – Catecholaminergic Polymorphic Ventricular Tachycardia – is a life-threatening 
heart anomaly caused due to improper electrical activity in the heart. Intense physical 

strain or emotional stress leads to erratic heartbeats. Calcium ions are stored in cell 
structures of the heart muscles. When they move to and fro, a potential gradient is created 

which triggers the muscles to contract and relax. A protein known as cardiac 
Calsequestrin (CASQ2) regulates these rhythmic movements by polymerising or binding 
to calcium ions. In the next heartbeat, the heart relaxes normally by quick removal of the 

ions or depolymerising of CASQ2. 

In CPVT, genetic mutations cause defects in CASQ2 protein structure, rendering it 

unstable. This leads to improper beat-to-beat function of the heart. 

A pilot study by Indian researchers explored the possibility of correcting the defective 
structure of CASQ2. They hypothesised that by suitably introducing small external 

molecules called pyranones that may attach to the protein interfaces would help in 
stabilising it, in turn, regulating the ion flow. 

 

https://quacktrack.org/author_bio/susheela-srinivas/
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Researchers at BIT Mesra 

Preliminary results indicate that the synthesised molecules bind well to the protein and 
facilitate the transfer of calcium ions. In the study, computer simulations were done first 

to ascertain ability of the molecules to adhere to CASQ2. After which, 24 small 
molecules were synthesised. 

―Using molecular docking method to design, we synthesised a molecule that had the 

potential to interact with CASQ2. We then tried to obtain binding mode of the molecule, 
with the highest biological potential, and found the position at the structure interface 

which is the key step in CASQ2 polymerisation,‖ explained Dr Harapriya Chakravarty, 
the first author of the study, while speaking to India Science Wire. 

Next, different gradients of calcium ions were added to purified CASQ2 in a buffer 

medium to induce polymerisation and the uptake was assessed. Depolymerisation of 
CASQ2 was simulated by using a chemical– Ethylene Glycol Tetra-acetic Acid or ETGA 

— which exhibits high affinity to calcium ions. The polymerised CASQ2 protein was 
found to release the ions in the presence of EGTA. From this, the specific concentration 
of synthesised molecules that would initiate the re-absorption of the ions was derived. 

―We tested the ability of the stabilised CASQ2 compound to resist the EGTA- induced 
depolymerisation. Fifteen out of 24 of the synthesised molecules were active in inhibiting 

depolymerisation of CASQ2 at low concentrations,‖ said Dr Naresh Bal, who was 
involved with biological evaluation tests. 

Although it is established that CPVT arises due to altered calcium ion handling, the exact 

molecular details are still under investigation. This study is a preliminary effort to modify 
one of the key proteins involved in the process, he added. 

The team is now looking to take the research forward with cellular studies. 

The team included Harapriya Chakravarty, Ashoke Sharon, Chandralata Bal and Monika 
Yadav (Birla Institute of Technology, Mesra); Naresh C Bal and Nivedita Jena (KIIT 

University, Bhubaneshwar). The results of the study have been published in journal ACS 
Omega 

 

(India Science Wire) 
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नैनो तकनीक से बढ़ायी ज़ा सकेगी ट़ायरो ों की 

मजबूती   

JUL 24, 2019 

  

  .    क     क      औ               (            )  

        , 24       (इ        इ       ):  क   उ  -ख      क    ग    क       अ   क          

           क  ख                         क        इ      क                क                   

क              क  क   क    क    ,          क                   उ   ग            क        

क                ग               क                         -  इ          -         क  

   क                      -            -क               क    क    ,    क  उ   ग       क  

          औ  इ     इ    क              क        क       क        



 
 

114 

    -    औ              -        क  उ   ग    इ     इ         क        क            क  ग   

अ      ग            क   ग       इ          क  इ     इ   क                   क       इ         

   इ                           -  इ          -         (            )                 क     

अ           क         क       गक  क        क         क            इ   क  क क  उ   ग    -

                      क   क        

  

 

                   अ           ,                                  औ             क      क       

          क            क          इ क        ,                 अ ग    क               ,    क 

        क  अ                           ,      इ     इ   क                         क   क 

ख             क            क      इ               -       क              क,    -               क  

        इ        क                        क     क  क        क इ        क  क क              

क  अ  क             क             क ग   

                                                                                

         इ         इ   क    



 
 

115 

ग      क       क  अ  क   क                  क  क क    क    क               क  क      क  

       क             ग               क  उ -क                             क "           -

क         क    क       क             ,       औ      -                   क               

                               इ         इ   क         अ       क उ क      ग               " 

 

       औ       गक      ग क                                        -उ क    क   क  क  

  क   औ                 अ        क       क                 इ      क  अ        क                 

  ख   , ऑ      इ ,          औ      अ     ग                 औ       गक      ग क      ग 

   इ  क   क           इ         इ   क             क   उ क               क   ग     ,    क  

                क        क       क        क       ख      क       

 

             क     ख       क  क     क   क               क अ     ग  औ  अ    क        

                          उ   ग           उ        क      -                              

      क  क  इ              इ   क  क  क  उ   ग                  ,        क         , 

            ,     -      औ              इ    इ         उ   ग     क        

 

   क     क  क        क               क                  उ        ग क   क    क    क      

 क     ,    क         अ     क   क  उ              क                    क  अ        क        

             क       क   .    क     क                 

 

(इ        इ       ) 

 

 

 

Keywords : flattened tyres, Nanotechnology, Nano Mission, Department 
of Science and Technology (DST), IIUCNN, nanoscience, 

 

 

 
 

 
 
 
 

 



 
 

116 

 
 

 

 

By Dinesh C Sharma 
New Delhi, July 25: Serotonin is a brain chemical that plays an important role in 

controlling a number of behavioural and cognitive functions. Any fluctuation in its level 

could result in psychotic and neurodegenerative conditions. Serotonin is also secreted in 

the digestive system and its abnormal levels may be indicative of tumors in the gastro-

intestinal tract. 

Now a group of Indian researchers has developed a nanotechnology-

based biosensor for detection of serotonin in blood and urine. They have developed a 

new nanocomposite material made of gold nanorattles-reduced graphene oxide coated 

onto glassy carbon electrodes with gold nanoparticles. 

Nanorattles are extremely tiny rattle like structures consisting of a core and a shell. They 

are so small that several thousands of them can be accumulated on a pinhead. The 

unique structure of nanorattles provides for larger surface area for electrolysis and 

selective transfer of electrons from smaller molecules while blocking larger ones like 

proteins and lipids present in biological samples. 

In the new biosensor, serotonin detection depends on direct electron transfer process 

which is also a self-reporting strategy, where no redox or any other labels are required 

to get quantifiable signals. The signals are further amplified by the application of 

nanocomposite on to the electrode surface for low detection limits. 

http://twitter.com/dineshcsharma
https://biotechtimes.org/2019/07/03/researchers-identify-new-target-to-stop-tumors-from-developing/
https://biotechtimes.org/2019/01/02/this-biosensor-attached-to-your-phone-can-sniff-bacteria/
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Existing methods for determining serotonin levels involve the use of costly equipment 

and procedures like high-performance liquid chromatography, enzyme-based 

immunoassays and mass spectroscopy. Samples also need to be pretreated before 

testing and it takes a long time for results to come. 

“Our target was to build a biosensor that could support integration in a handheld or 

wearable device, that’s why we have chosen direct electrochemical-based approach, 

which would facilitate sensitive determination and miniaturization,” explained Dr. 

Pranjal Chandra, Assistant Professor and Ramanujan Fellow at Indian Institute of 

Technology Guwahati, who led the research effort. 

The biosensor is capable of detecting serotonin in healthy persons as well as those with 

elevated levels. It can detect serotonin in a range between 0.3 and 1 micromole in 

different biological samples like blood and urine within a few minutes. Due to its wide 

detection, range researchers anticipate it to detect clinically relevant concentrations of 

serotonin levels. Additionally, researchers said, this method would be cheaper 

compared to existing biochemical assays. 

“Our future work will be directed towards miniaturization of the sensor system, where 

our aim is to incorporate the system in microelectrode based wearable or handheld 

portable modules for monitoring the serotonin levels. This would eventually allow 

tracking serotonin concentrations in people recovering after medication,” added Dr. 

Chandra. 

Commenting on the work, Dr. Pravat Mandal, senior professor and Tata Innovation 

Fellow at Manesar-based  ational  rain Research  entre, said “more detailed studies 

will have to be done, including in clinical settings, for this technology to become useful 

for patients.” 

The research team included Kuldeep Mahato, Buddhadev Purohit, Pranjal Chandra 

(Indian Institute of Technology Guwahati); Keshav Bhardwaj and Amit Jaiswal (Indian 

Institute of Technology Mandi). The findings have been published in the 

journal Biosensors and Bioelectronics. 

 

 (India Science Wire) 

 

 

https://www.sciencedirect.com/science/article/pii/S0956566319305810
http://twitter.com/indianscinews
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India Set To Launch A Deep Ocean Mission 

For Sustainable Use Of Ocean Resources 

 By Sunderajan Padmanabhan  28 Jul 2019  

 
The Central Government has given its nod for an Rs.8,000 crore mission to explore the 
deepest regions of the oceans surrounding the country as part of an exercise to promote 
sustainable use of the vast living and non-living ocean resources that remain untapped. 

 
Disclosing this, Secretary, Ministry of Earth sciences, Dr. Madhavan Rajeevan, said the 

Government has given in-principle approval for the mission and now his Ministry will 
draw up the expenditure plan and circulate it to relevant organizations for 
implementation. It is an integrated program in which several scientific departments such 

as Department of Science and Technology, Indian Space Research Organisation, 
Department of Biotechnology, Defence Research and Development Organisation, and 

Indian Council of Agricultural Research would work together.  
 
Noting that the Government was focussing on leveraging the blue economy for the 

country‘s overall economic growth, he said the Mission was one of the transformative 
ideas of the Government‘s 100-day programmes. ―I am confident that we would be able 

to launch the Deep Ocean Mission by October end‖. 
 
A  major thrust of the Mission will be to look for metals and minerals. The United 

Nation‘sInternational seabed Authority has allotted to India a site of 75,000 sq. km in the 
Central Indian Ocean Basin for exploitation of Polymetallic Nodules which are scattered 

on the seabed. The rock like material contained several valuable metals and minerals such 
as Manganese, Nickel and Cobalt.  
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Dr. Rajeevan was speaking at a function to mark the Foundation Day of the Ministry of 

Earth Sciences. 
 

On the occasion, Union Minister for Earth Sciences, Science and Technology and Health 
and Family Welfare, Dr. Harsh Vardhan, launched a mobile application developed by the 
Ministry of Earth Sciences that will provide agro-meteorology-related advisory services 

to farmers at the touch of a button. He also unveiled new websites for India Meteorology 
Department and the National Centre for Seismology.  

 
Further, he presented the life Time Excellence Award in the sphere of Earth System 
Sciences to Prof.J.Srinnivasan for his wide range of contributions to the climate science 

over the past 46 years and the national awards in the fields of Ocean Science and 
Technology, Atmospheric  Science and Technology and Geoscience and Technology to 

Prof D.Shankar, Prof.S.K.Sateesh, and Prof.G.V.R.Prasad respectively and the National 
award for Women Scientist to Prof C.Manikyamba. 
 

Dr. Harsh Vardhan urged scientists and officials associated with the Ministry of Earth 
Sciences to strive to build advanced knowledge-based multi-hazard early warning and 

decision support systems for various natural disasters and asked them to explore ways to 
create greater awareness about the Ministry‘s activities among children.‗The Ministry of 
Earth Sciences is doing a lot of good work. The common man needs to be made aware of 

this. We can do it through children‖. 
 
 

(India Science Wire) 
 
 

 

 

 

 

 

 

 

 

 

 



 
 

120 

 

Missing gamma ray puzzle solved 
The sources of highly energetic cosmic rays were a mystery until recently  

By TV Venkatesawaran Last Updated: Monday 29 July 2019 

 

Eyebrows are sure to rise if you see someone who is ninety plus yet not having a shred of 

grey hair. Likewise, billions of years old galaxy clusters having witnessed astounding 

dynamic events including cataclysmic collision of galaxies, yet not a trace of gamma rays 

was a long-standing puzzle in the cosmology. 

An international team of researchers led by Surajit Paul of Savitribai Phule Pune 

University (SPPU) and a visiting associate of Pune-based Inter University Centre for 

Astronomy and Astrophysics (IUCAA) has revealed the entire process of production of 

cosmic rays in galaxy clusters and solved the long-standing puzzle of non-detection of 

Gamma Rays from them. 

https://www.downtoearth.org.in/author/tv-venkatesawaran-114514
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Universe has a hierarchical structure from a humble 'star-planet system' like the solar 

system at the bottom to massive galaxy cluster with trillion of stars at the top. Most stars 

in the universe are not single like Sun but are two or more stars going around each other. 

Stars in a region are bound by their mutual gravity to form local clusters.  Sun and all the 

stars that we see with naked eye are part of a cosmic structure called the galaxy. There 

are trillions of galaxies like our Milky Way and our neighbourhood galaxies Magellanic 

Clouds and Andromeda in our universe.  

Several constellations are bound by mutual gravitational interaction to become Galaxy 

Clusters.  Our Milky Way and the nearest galaxy Andromeda are part of the Galaxy 

Cluster called Local Group. Thousand to 10,000 such groups of galaxy clusters cohere to 

become galactic superclusters. Our Milky Way is part of the Virgo Supercluster which is 

but one among the 10 million superclusters known in the Universe. 

Usually consisting of hundreds to thousands of galaxies, a typical galaxy cluster is about 

10 billion years old. During this long lifetime, a galaxy cluster witnesses all possible 

dynamic events such as star formation, explosion of stars into supernova activity, galaxy 

and galaxy group formation and structure mergers at all levels. 

Everything that can happen with stars and galaxies materialises and transpire not just 

once, but often. 

With hundreds and thousands of galaxy clusters swarming around, it is no wonder that 

one time or other two of them should come in collision path. Two clusters of galaxies 

with billions of stars bang into each other, creating one of the most spectacular cosmic 

fireworks.  

Like any collision, this too throws light and spark. Merging clusters of galaxies throw out 

immense X-ray radiation lighting up the sky and high energy cosmic rays radiate in all 

directions. 
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Cosmic rays are high energy accelerated particles like electrons and protons racing in all 

the directions in space. Detected for the first time in 1912, Victor Hess, a cosmic ray 

pioneer, described it as a "radiation of very great penetrating power enters our 

atmosphere from above".  

While to a great extent the thick atmosphere enveloping the earth protects us but 

astronauts and electronics in space face a danger from constant rain of Cosmic Rays from 

every direction. 

Among these detected cosmic rays some are extremely energetic called ultra-high-energy 

cosmic rays with energy greater than 10^18 electronvolts. 

What are the sources of these highly energetic cosmic rays? It was a mystery until 

recently. Mainly composed of charged particles, cosmic rays are attracted or repulsed by 

magnetic and electrical fields, travel twisted and turned. 

Thus, unlike say light or X-rays, the source of the emission is not possible to pinpoint. 

"Shocks emerging out of merger of clusters of galaxies as well as accretion of matter 

around the periphery of the clusters is postulated to produce them. Hence the galaxy 

clusters are considered to be reservoirs of cosmic rays," says Samir Dhurde, science 

educator, astronomer and a member of the Public Outreach and Education Committee of 

Astronomical Society of India. 

Typical cosmic rays produced by shock waves of two merging galaxy clusters contain 

high energy electrons and protons. All things being equal a black pot will cool faster than 

a white pot, like manner, a high energy proton has a more considerable radiative cooling 

time compared to an energetic electron. Having such a high cooling time, protons 

accelerated by accretion shocks at the outskirts of the cluster can accumulate in the 

galaxy clusters. 
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―Such energetic protons, while they eventually decay, must emit gamma rays. One would 

expect that the galaxy cluster to shine bright in gamma rays. Puzzlingly even the most 

sensitive Gamma-ray telescopes in the world have not been able to find even a glimmer 

of gamma rays from the galaxy clusters,‖ says Dhurde. 

―Puzzle, what puzzle? We have been looking at the wrong direction,‖ says Surajit Paul. 

Paul and his team simulated various scenarios of a galaxy cluster collision. In these 

simulations, one curious aspect stood out. As the collision progressed, the merging 

galaxy clusters first emitted bright X-rays and subsequently faded. 

After a lapse of time, the high energy cosmic rays gained strength. "Astronomers were 

looking for gamma rays from X-ray bright merge state galaxy clusters, while gamma-ray 

producing cosmic rays become intensified afterwards, generally after the X-ray emission 

is faded. Thus, it is no wonder that they found no evidence of gamma rays from galaxy 

collision so far," says Paul. 

After bumping into each other, two fast-moving objects can be seen to move in the 

opposite direction. Likewise, as two or more cluster of galaxies slam into each other, the 

inter-cluster matter between clusters rebounds at supersonic velocities. Inter-cluster 

matter, mainly made up of gases, moving in supersonic velocities heats up and emits X-

rays. 

The collision also produces turbulence and shock waves in the medium. The energy from 

the turbulence and shock wave are taken up by charged particles like electrons and 

protons that are abundant in intergalactic medium. 

The charged particles get accelerated continuously and subsequently gain enough energy 

to radiate in all directions. These charged particles emanating from the galaxy clusters 

eventually become cosmic rays. 
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Colliding galaxies produce copious X rays and cosmic rays, but the source of ultra-high 

energy cosmic rays cannot be pinpointed. Thus, until now, when looking for a tell-tale 

sign of galaxy collision, astronomers searched for bright X-ray emission from galaxy 

clusters. 

"However, like there is a delay in the arrival of lightning and thunder, there is a delay in 

X-ray brightening and cosmic ray intensity. While the astronomers hereto were looking at 

the bright x ray merging cluster of galaxies, Gamma rays emanate from the cosmic ray 

emission. 

Thus, until now, the astronomers were looking at the wrong target" explains Dr Dhurde. 

This study thus would help astronomers to identify the apt target to study gamma rays 

from galaxy cluster merging events. 

Computing various scenarios of galaxy merger is not a pen and paper job. High-

Performance Computing is essential. IUCAA is a national facility set up to give access to 

universities to undertake world-class research. 

Recently IUCAA has set up a High-Performance Computing facility capable of intricate 

simulations. Paul and his former PhD student Reju Sam John, earlier from the University 

of Pondicherry used these facilities to perform the computations. 

Paul says, "It means a lot when you produce cutting-edge science after extensive use of 

your systems available in national research institutions like IUCAA. This experience 

strengthened our confidence to test and build the indigenous capabilities to meet global 

standards and go beyond." 

Along with Paul and John, the study team included Luigi Lapichino (Leibnitz Super-

Computer Centre, Germany); Karl Mannheim (University of Wuerzburg, Germany); and 

Prof. Harish Kumar (Pondicherry Engineering College). 
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The study funded under the DST-SERB Young Scientist Fellowship scheme has been 

published in the Monthly Notices of Royal Astronomical Society.  

(India Science Wire) 
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Travelling show on mega science reaches Bengaluru 
Sunderarajan Padmanabhan  New Delhi |  Published on July 29, 2019 

The second leg of the 11-month long nation-wide travelling exhibition to create awareness 

about international mega science projects in which India is actively involved began at 

Visvesvaraya Industrial and Technological Museum (VITM) in Bengaluru on Monday. 

Named Vigyan Samagam, the programme features themed galleries of posters, working 

models and exhibits, informative audio-visuals, electronic displays and interactive kiosks. It 

has been put together jointly by the Department of Science and Technology (DST), the 

Department of Atomic Energy (DAE) and the National Council of Science Museum 

(NCSM). 

The show is focussed on seven mega science projects in which multiple countries including 

India are involved - India-based Neutrino Observatory (INO), European Organisation for 

Nuclear Research (CERN), Facility for Antiproton and Ion Research (FAIR), International 

Thermonuclear Experimental Reactor (ITER), Laser Interferometer Gravitational Wave 

Observatory (LIGO), Thirty Meter Telescope (TMT) and Square Kilometer Array (SKA). In 

the second leg, one more project, Major Atmospheric Cerenkov Experiment Telescope 

(MACE) established at Hanle in Ladakh has been added. 

DST Secretary Dr Ashutosh Sharma said mega science projects were of great importance as 

they not only helped connect Indian scientists with the best minds in the world but also 

helped the industry and trade in taking their research and development activities to newer 

heights as these projects required designing and development of highly sophisticated and 

customised equipment. 

https://www.thehindubusinessline.com/profile/author/Sunderarajan-Padmanabhan-16564/
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He expressed hope the Vigyan Samagam would take the excitement of science to the 

grassroots level and attract youngsters to take to science as a career particularly in the context 

of the need to consider the growing population of the young in the country as a demographic 

dividend for the nation. 

The projects covers a wide spectrum of scientific endeavour, from the discovery of the Higgs 

Particle to that of gravitational waves from merger of neutron stars and black holes, throwing 

light on crucial questions related to the origin of the universe and its evolution through its 

various stages. 

The inaugural ceremonies would be followed by two days of scientific programme including 

talks and lectures by eminent experts. These will be live-streamed through Facebook, You 

Tube and Twitter. Programmes such as quiz, essay writing, drawing contests and science 

awareness cyclothons have also being organised to engage schoolchildren and students. 

Former Secretary of DAE Dr. Anil Kakodkar, former DST Secretary Dr. V.S.Ramamurthy, 

and Director of Nehru Science Centre, Shivaprasad Khened emphasised the need to promote 

mega science programmes for India to take up a leading position in the global arena. 

The journey began at Nehru Science Centre in Mumbai on May 8 and stayed put there for 

two months. In the second leg, it will remain stationed at VITM up to September 28. It will 

then move over to Kolkata where it will set camp at THE Science City from November 4 to 

December 31. The final leg of the show will be in the national capital at the National Science 

Centre from January 21 to March 30 next year. 

(India Science Wire) 

Twitter handle: @ndpsr 

 

 

https://twitter.com/ndpsr?lang=en


 
 

128 

 

Artificial Intelligence can help 

decode epileptic brains 
With the help of machine learning models and artificial intelligence, researchers were able to 

detect and reveal the hidden patterns inside epileptic brains 

By BioVoice News Desk - July 31, 2019 

 

By Susheela Srinivas    

Bengaluru: Epilepsy is the fourth most common neurological disorder affecting nearly 65 

million people worldwide.  he seizures or ‘fits’ as is commonly known, arise due to unusual 

electrical activity in the brain and is the chief symptom of epilepsy. Neither dependent on age or 

gender, the onset of the seizure is unpredictable without a set pattern of frequency  of 

occurrence or severity, often posing a challenge to the caregiver. 

Although epilepsy can be related to previous brain injuries or genetic factors, neurologists have 

found unprovoked, recurrent seizures in healthy individuals too. How and why these seizures 

occur remains a mystery. However, research has found that the source of seizures is within the 

brain. In other words, the brain itself is the generator of epilepsy.  

https://www.biovoicenews.com/author/biovoice/
https://twitter.com/sushisree


 
 

129 

 

Spatial maps of top 10 networks 

If the origins are within the brain, then, are there any fingerprints that can be detected? Does 

the brain offer tell-tale signs which can be mapped to predict the tendency of epilepsy? 

Seeking answers to these questions, a team of interdisciplinary researchers conducted a study 

to peep inside epileptic brains. The results indicate that there exist independent neural 

networks that can carry disease-sensitive information about the anomaly. With the help of 

machine learning models and artificial intelligence, researchers were able to detect and reveal 

the hidden patterns. 

“Epilepsy is not a disorder but the manifesting of something from within the brain’s electrical 

activity. Interestingly, each one of us has the neural map of epilepsy within our brain. It is only 

when the network gets fired and manifests externally, in a recurrent manner, it 

becomes  disorder or epilepsy,” explained Dr  apan Kumar  andhi, lead researcher of the study 

from Indian Institute of Technology Delhi. 

The usual diagnosing tool for epilepsy is by EEG (electroencephalogram) readings of epileptic 

patterns and visible symptoms like convulsions, loss of consciousness or sensory disturbances.  

Existing studies reveal specific patterns that represent synchronous activities of sensory, 

auditory, cognitive and other functions. These activities are indicated by the change in blood 

flow to the brain and seen as BOLD signals or changes in the Blood-Oxygen -Level-Dependent 

output. 

Recent developments in Magnetic Resonance Imaging or MRI help picture these activities in the 

brain and detect the cause of seizures such as a lesion or scar. However, MRI is not very useful 

when a seizure flares up. Whereas, functional MRI — another scanning method — can record 

regional interactions in the brain when a particular task is being performed. 

In 1995, Indian researchers had found that the brain shows prominent neural network 

connections even in its resting state. Termed as resting-state functional MRI or rsfMRI, the 
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images from this scanning indicate neural patterns in an individual’s brain even when no action 

is performed. 

In the present study, the team utilised rsfMRI technique and performed brain scans on 

individuals with Temporal Lobe Epilepsy (TLE), which is the most common form of epilepsy.  

Dr  andhi said, “we hypothesised that there could be ‘disease-specific networks’ in epilepsy 

prone brain that can be identified with the help of the machine learning model.”  Machine 

learning involves artificial intelligence to read live data instead of preprogramed information. 

Such a building block of a machine is analogous to a neuron cell in the brain.  

Researchers used a tool called Support Vector Machine (SVM) to deal with the complex and 

non-linear data obtained from the scans. By using another algorithm called Elastic- net-based 

ranking, the relevant features of the neuroimaging data were extracted. The signals were 

integrated to reveal the patterns. 

The team conducted a pilot study on 132 subjects — 42 with epilepsy the rest healthy 

individuals. Parameters like age, gender, history of epilepsy, genetic predisposition, incidents of 

injuries, medications and more, were taken into account. The epilepsy patients underwent three 

rsfMRI while those in the healthy group were scanned once. 

In all, 88 independent components or networks were obtained from the whole- brain imaging 

data and fed as input to the SVM. From the patterns, top 10 strong networks were correlated 

with clinical features using another standard method called  earson’s  orrelation to generate 

the rsfMRI epileptic neural networks. 

From the pattern inputs, the SVM could identify epileptic individuals to an accuracy of 97.5% 

and specific lobes in the brain responsible for the condition. The model also revealed 

correlations such as the age of onset, frequency of seizures, or duration of illness. 

By this, researchers concluded that the independently derived rsfMRI contains epilepsy-related 

networks. “Our research establishes that with the help of machine learning methods, we can 

identify these networks, as we had hypothesised. Increased strength in these networks indicates 

the possibility of a progressing  emporal  obe Epilepsy,” explained Dr  andhi.   

The team included Rose Dawn Bharath, Sujas Bharadwaj, Sanjib Sinha, Kenchaiah 

Raghavendra,  Ravindranadh C. Mundlamuri,  Arivazhagan Arimappamagan, Malla Bhaskara Rao, 

Jamuna Rajeshwaran, Kandavel Thennarasu and Parthasarathy Satishchandra (National Institute 

of Mental Health and Neurosciences, Bengaluru); Tapan K. Gandhi  and Jeetu Raj (IIT, Delhi); 

Rajanikant Panda (Universitè de Liège, Belgium); Ganne Chaitanya (Thomas Jefferson University, 

USA) and Kaushik K. Majumdar (Indian Statistical Institute, Bengaluru). The study results have 

been published in the journal European Radiology.  

(India Science Wire) 

https://link.springer.com/article/10.1007/s00330-019-5997-2
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New molecule promises to address drug 

resistance 
The new molecule is an antimicrobial peptide, which kills bacteria by breaking down 

their membranes 

By Sunderarajan Padmanabhan Last Updated: Tuesday 30 July 2019 

 

Researchers at the Indian Institute of Science (IISc), Bangalore have designed an 

antimicrobial protein that promises to kill multidrug-resistant bacterium 

called Acinetobacter baumannii. 

The bacterium is among those responsible for most of the infections in hospitals and 

other healthcare settings, and is fast becoming resistant to available antibiotics. 

Researchers used bioinformatics approach to design a protein called Omega 76. 

Experiments showed that it killed the bacterium by breaking down its cell membrane. 

Infected mice treated with it had much better survival rates and no toxic effects were seen 

with doses for prolonged periods. It was also found that the molecule could be given in 

https://www.downtoearth.org.in/author/sunderarajan-padmanabhan-106917
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combination with colistin, which is considered the last hope for multidrug-resistant 

infections. 

Conventional drugs act by blocking specific pathways or processes in bacterial cells but 

bacteria evolve to gain resistance against such drugs. In recent times, a class of chemical 

molecules called antimicrobial peptides has emerged as alternative. They promise to kill 

bacteria by breaking down their membranes. The new molecule belongs to this group. 

"Antimicrobial peptides actually punch holes in the bacterial cell membrane. The chances 

of drug resistance are much lower because they act by multiple ways and cause actual 

physical damage to the bacterium," Nagasuma Chandra, a member of the study team, was 

quoted as saying in a statement released by the institute. 

The researchers used bioinformatics to translate structures of known antimicrobial 

peptides into a database of graphical representations. An algorithm then scoured the 

database, optimised for repeating patterns and properties that bestowed greatest 

antimicrobial potency, and suggested new structures.   

The top five peptide structures suggested by the algorithm were designed and tested in 

the laboratory. Omega76 was found to be the most effective. 

Researchers now plan to improve the design of the molecule further, and explore clinical 

uses such as treating diabetic wounds and tackling sepsis in hospital environments, the 

statement said. The findings have been published journal Science Advances.  

(India Science Wire) 

 

 

 

 

 

https://advances.sciencemag.org/content/5/7/eaax1946
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New method developed to test cancer drugs 
July 31, 2019 

New Delhi, July 31 :  Researchers at the Indian Institute of Technology-Madras have 

found a way to develop non-animal models to test new cancer drugs. 

Human body contains different types of cells. Among them are stem cells that help in 

regenerating and repairing various organs and tissues. This characteristics of stem cells 
and the discovery of the origin of leukemia have led scientist to hypothesize that cancer 

may also be initiated from cells that resemble stem cells. Cancer stem cells are now 
thought to be responsible not only for cancer initiation but also its progression, 
metastasis, recurrence and drug resistance. 

 
Scientists generally use animals in research considering that growing cancer cells on 

petri dish has its limitations. Normally they would place samples of cells in a dish with 
some appropriate medium and wait for them to grow. Since the dish has a flat surface, the 
growth is two-dimensional. This is unlike what happens in the body where cells are 

spherical. Another method is bioreactors which are small capsules in which cells can 
grow into spheroids.  However, many physical cues play a vital role in determining the 

way cancer cells work and these are not available in bioreactors. 
 
Studies have shown that many internal and external conditions determine the effect of 

these physical factors on cell fate and functions. In particular, experiments in outer space 
and on ground have shown that gravity is one of the significant conditions. The condition 

of less gravity or microgravity was found to help increase the proportion of cancer stem 
cells in cancerous tumour in comparison to other cells. 
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Technique may be used for development of organoids for drug testing 

 

Researchers at IIT-Madras have come up with a new strategy to simulate microgravity in 
their laboratory by using equipment called rotary cell culture system. With its help, they 

have been able to increase the level of cancer stem cells in a sample of human colorectal 
cancer cell. ―We have observed distinct features of cancer stem cells including 
CD133/CD44 dual positive cells and migration,‖ Prof. Rama Shanker Verma, group 

leader, said while speaking to India Science Wire. 
 

Dr. Verma said ―the technique may be used for development of organoids for drug 
testing, thus avoiding animal model. In addition, the model can be used to understand the 
cell death pathways in cancer, for identification of target zones in and eventually develop 

the drugs‖. 

The research team included Raj Pranap Arun, Divya Sivanesan, Bamadeb Patra and 

Sudha Varadaraj. The findings have been published in journal Scientific Reports.  

 
(India Science News) 
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Using machine learning, scientists develop 

pre-screening tool for cancer 
Dinesh C Sharma  New Delhi |   Published on July 31, 2019 

 

Esophageal cancer or cancer of the food pipe is among common cancers that occur in 

India. Every year. some 47,000 new cases are reported and 42,000 people die because of 

this disease. Its occurrence is particularly high in the north-eastern states. It is often 

diagnosed late as its symptoms are not very specific and patients are treated for other 

causes. In such a situation, early diagnosis can help save lives. 

Researchers from the Indian Institute of Technology, Kharagpur have used machine 

learning techniques to come up with a possible solution. They have developed a machine 

learning-based algorithm for predicting signs of esophageal cancer, based on 

demographic data and results of certain clinical tests. This can help in screening people 

for further tests to confirm if they indeed have cancer or not. It is actually a pre-screening 

tool which can be used by health workers in rural areas. 

https://www.thehindubusinessline.com/profile/author/Dinesh-C-Sharma-16563/
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The software has been developed using data of 3,000 persons collected by mobile 

screening vans of Mumbai-based Tata Memorial Hospital in rural areas of Maharashtra. 

From the data collected by paramedical staff on various points, researchers used data on 

49 points such as tobacco consumption, tobacco chewing duration, alcohol consumption, 

cancer deaths in family, difficulty in swallowing etc. The cancer of the food pipe is 

usually accompanied by symptoms like pain while swallowing and hoarse voice. 

―This software may be installed in premises of hospitals or health centres or can be can 

predict if the patient has a particular disease. The prediction can be refined by adding 

more test results. If the prediction is positive, he or she may contact a doctor for further 

tests and treatment,‖explained Dr Sourangshu Bhattacharya, assistant professor of 

computer science and engineering at IIT Kharagpur, who co-authored the study along 

with Ph D student Asis Roy. 

The researchers used open source machine learning software - Weka and LibSVM - 

along with python for developing the prediction software. The objective was to control 

the parameters of machine learning algorithm so as to make false normal rate (number of 

diseased people being marked as normal) zero and selection of features (tests conducted 

by medical laboratories) based on criteria of cost or convenience. 

―We searched through all combinations of 15 tests, costing a total of Rs 6500 and found 

subsets of tests costing Rs 2000, which have zero false negative rate. We could then find 

the subset which gives the highest accuracy. Similarly, we assigned indices of discomfort 

to each of the tests and assigned budgets to total discomfort that a patient may be willing 

or be able to suffer in order to get an initial diagnosis. The main idea was to allow users 

of the software or implementing agencies to be able to customize selection of initial tests 

based on individual requirements,‖ explained Dr Bhattacharya while speaking to India 

Science Wire. 
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Machine learning based algorithm can facilitate in the prediction of esophageal cancer 

relying on demographic, lifestyle, medical history and customized clinical test, with a 

very high accuracy up to 99.18% with a sensitivity nearing 100%, researchers have 

claimed in the study published in journal Artificial Intelligence in Medicine. 

India Science Wire 

Twitter handle: @dineshcsharma 
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