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A SHADOW FOREIGN POLICY 
FOR THE FIRST TIME

DEEP BREATHING EXERCISES-
TREMENDOUS HEALTH 
BENEFITS AT NO COST

THE IPR LANDSCAPE AND ITS 
IMPACT ON THE BATTLE AGAINST 
COVID- 19 : AN OVERVIEW

India does not have a tradition of shadow 
cabinets lurking behind the government in 

power with ready alternative approaches to 
policy matters. The opposition challenges 
government policies, but provides no 
alternatives to be adopted in the event of a 
change in government.

Air to breathe for intake of oxygen is 
perhaps the only thing human  

beings get free on this earth. When we 
consume optimum level of this ‘freely 
available oxygen’ through deep breathing 
exercises, the benefits are amazing. 

Covid-19 has brought multiple 
unprecedented critical challenges to 

the modern international community. It 
has severely shaken politics, the economy, 
environment and most importantly  
health care. 
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Editor’s
DESK

T.P.Sreenivasan IFS (Retd.)
Managing Editor
ekl.tvm@gmail.com

Dear readers,
Welcome to November 2021 edition of Executive Knowledge 
Lines.
Technology has strongly positioned itself as the foremost 
factor which permeates each and every aspect of human life 
today. Humanity has become totally dependent on the many 
facets of all-pervading technology. That the whole world now 
revolves around technology is a balanced statement of the fact 
and not an exaggeration.
The pandemic escalated the dependence of man on 
technology and catalysed the digital transformation happening 
across the world. Technology played the role of a soothing tool 
or a savior of man when Covid-19 virtually paralysed almost 
every walk of human life globally.
The pace of technological advancements the world is 
witnessing is so fast that newer and more sophisticated 
technologies are making the extant ones outmoded and 
redundant in a jiffy. If there was a time when man was pushing 
technology ahead, we now see technology having taken 
almost full control of our lives and taking human civilisation 
along.
Whether it is the Internet of Things (IoT) or Artificial 
Intelligence or Augmented Reality or Automation or 5G 
Revolution, the field of technology has transformed the world 
into a wonder land making many things hitherto perceived 
as impossible well within the reach of man with a mere finger 
touch. It is as if the face of the world and of human civilisation 
is changing every now and then.
Realising the inevitability of proliferation of technological 
advancements, EKL has been giving a special place to 
technology in every issue by including one or two well 
researched articles on the topic.
As usual, the current edition also includes stories and features 
on a variety of topics in line with our avowed multi-disciplinary 
approach. EKL hopes our readers would whole-heartedly 
welcome this issue.
Happy reading.
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Dear Readers
EKL welcomes feedback/opinion/suggestions from 
esteemed readers.
As a part of our policy of encouraging promising 
young writers, EKL solicits contributions from 
readers. The article can be on science and 
technology/environment/life style/economy/health/
history/economics or other matters of general 
interest. The length of the article may be limited to 
not more than 1500 words. One article selected by 
our Editorial Team will be published in each issue. 
Please mail them to ekl.tvm@gmail.com
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A document suggesting an alternative 
foreign policy has been put forth, but 
will the Opposition consider it?     

INTERNATIONAL RELATIONS

A SHADOW FOREIGN POLICY 
FOR THE FIRST TIME

India does not have a tradition 
of shadow cabinets lurking 
behind the government in 
power with ready alternative 

approaches to policy matters. 
The opposition challenges 
government policies, but 
provides no alternatives to 
be adopted in the event of a 
change in government. It is only 
at the time of elections that a 
manifesto is put forward, but 
that does not become the policy 
of the government automatically. 
The opposition uses think tanks 
and NGOs to float ideas, which 
may become part of policy if 
they become publicly acceptable. 
Since there has been a consensus 
on foreign policy, a shadow 
foreign policy was out of the 

question. But for the first time, a 
document has emerged from the 
Centre for Policy Research (CPR) 
in the nature of an alternative to 
the present foreign and defence 
policies named ‘India’s Path to 
Power: Strategy in a world adrift’. 
It is authored by eight well-
known strategists and thinkers.

In 2012, many of the same 
authors had produced another 
document, ‘Non-alignment 2.0’, 
in the light of the global changes 
at that time, as a contribution to 
policymaking, without criticising 
the policies of the government. 
But the new government in 2014 
had its own ideas and not much 
attention was given to the study. 
The present document, however, 
is in the nature of an alternative 
to the foreign and defence 
policies of the Modi government, 

T.P. Sreenivasan IFS (Retd.)
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as some of its tenets are not 
considered conducive to finding 
a path to power for India in the 
post-pandemic world. The eight 
conclusions are quite logical and 
reasonable, but the tenor and tone 
of the paper is one of criticism and 
need for course correction.

Change in  
foreign policy
The first term of the Modi 
government was remarkable for 
its innovative, bold and assertive 
foreign policy, which received 
general approbation. Prime 
Minister Narendra Modi led from 
the front and took the credit for 
overcoming the hesitations of 
history. He laid out his priorities 
and pursued them with vigour. 
After his unconventional peace 
initiatives with Pakistan failed, 
he took a firm stand and gained 
popularity at home. His wish to 
have close relations with the other 
neighbours did not materialise, 
but his helpful attitude to them 
even in difficult situations 
averted any crisis. He brought a 

new symphony into India-U.S. 
relations and engaged China 
continuously to find a new 
equation with it. India’s relations 
with Israel and the Arab countries 
became productive. Mr. Modi’s 
enhanced majority in the second 
term was partly on account of his 
foreign policy successes.

It was when the second Modi 
government dealt with some 
of the unfinished sensitive 
matters, which were essentially 
of a domestic nature (Article 370, 
citizenship issues and farming 
regulations), that their external 
dimensions led to a challenge to 
its foreign policy. Questions were 
raised in the West about human 
rights and the state of democracy 
in India. The opposition in 
India began to question the 
foreign policy postures of the 
government. The pandemic, the 
economic meltdown and China’s 
incursion into Ladakh added to 
the woes of the government.

The cumulative effect of these 
developments is reflected 
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in the CPR report. It says, 
“The foundational source of 
India’s influence in the world 
is the power of its example. 
This rests on four pillars, 
domestic economic growth, 
social inclusion, political 
democracy and a broadly liberal 
constitutional order. If these 
integral pillars remain strong, 
there is no stopping India... 
The most significant change 
in the last decade or so is that 
we cannot take for granted the 
success of India’s development 
model... But the fundamental 
sources of India’s development 
and international influence look 
increasingly precarious. We must 
confront this changed outlook... 
Nourishing the foundations 
of India’s success requires a 
conscious political effort, and it is 
a strategic imperative...”

Set the house in order
This assertion at the beginning 
of the report is the heart of 
the report and it is repeated in 
different forms. In other words, 
the finding is that domestic 
issues have impacted foreign 
policy and, therefore, India 
should set its house in order to 
stem the tide of international 
reaction. “It is important that 
we acknowledge the perverse 
impact of domestic political 
and ideological factors that 
are driving our foreign policy... 
Political polarisation and 
majoritarianism will lead to a 
diminished India — one that 
may struggle to meet the 

challenges and opportunities 
that lie... ahead,” asserts the 
report. It also says that the 
confused international order that 
followed the global crisis saw an 
“omnidirectional Indian foreign 
policy.” These harsh statements 
are likely to be challenged by 
the government, which will claim 
that India has stood true to its 
own foundational values and 
there is no “authoritarian model 
of development”.

Once the basic premise is set 
aside, the report has many 
positive elements, which will help 
policymakers to rethink policy. 
For instance, the report rightly 
points out that “it would be 
incorrect and counterproductive 
for India to turn its back on 
globalisation...” It also suggests 
that SAARC should be revived, 
and that India should rejoin 
the Regional Comprehensive 
Economic Partnership and 
continue its long-standing quest 
for membership in the Asia-
Pacific Economic Cooperation.

The report also stresses 
the importance of strategic 
autonomy in today’s world where 
change is the only certainty. As 
for the India-U.S.- China triangle, 
the report makes the unusual 
suggestion that India should 
have better relations individually 
with both the U.S. and China 
than they have with each other.

The report contains detailed 
analyses on different regions 
and key countries, but the 
general thrust is that all is not 
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well with Indian foreign policy 
and a fundamental change is 
necessary to meet the present 
situation. The report concludes 
that since China will influence 
India’s external environment 
politically, economically and 
infrastructurally, there is 
no feasible alternative to a 
combination of engagement 
and competition with China. 
The approach of the present 
government is not very different. 
There is implicit criticism of the 
Pakistan policy when the report 
asserts, “as long as our objectives 
of policy towards Pakistan are 
modest, resumption of dialogue 
and a gradual revival of trade, 
transport and other links are 
worth pursuing.”

A considerable part of the 
report is devoted to issues 
relating to defence, the nuclear 
doctrine, space, cyberspace 
and the ecological crisis. On 
the looming environmental 
disaster, the report states that 

since India is still at an early 
stage of its modern development 
trajectory, it is not yet locked 
into an energy-intensive 
pattern of growth. Much of its 
infrastructure remains to be 
built. It suggests all is not well 
with the present strategy for 
environmental protection and 
economic development.

The eminent stature of the 
authors and the CPR will 
certainly compel detailed studies 
of the report in the run-up to 
the next elections and beyond 
as the time frame suggested 
for change is the next decade. 
But the significance of the 
report is that it reveals the end 
of the era of consensus foreign 
policy and presents a shadow 
foreign policy for the first time 
in India. It remains to be seen 
whether any of the opposition 
parties will adopt it and fight the 
next election on the platform 
provided by the report.
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Why not give a small 
exercise to your brain by 
trying to solve this puzzle? 

(Clue : Fill the given 9×9 
grid with digits so that each 
column, each row, and each 
of the nine 3×3 subgrids 
that compose the grid  
contain all of the digits from 
1 to 9.)

(Solution on page 46)

SUDOKU-14
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The IPR Landscape and its  
impact on the battle against  
COVID- 19 : An Overview

Dr. Raju Narayana Swamy IAS
 Principal Secretary to Govt of Kerala

Covid-19 has brought 
multiple unprecedented 
critical challenges 
to the modern 

international community. It has 
severely shaken politics, the 
economy, environment and 
most importantly health care. 
While the world readjusts to 
the new reality under confusing 
statistics, lockdowns and 
social distancing, the global 
race to develop effective 
new vaccines and treatment 
is already under way. Often 
overlooked, IP is ever present 
adding man-made obstacles 
to challenging scenarios such 
as the pandemic. Precious time 

and resources are currently ill-
spent in IP negotiations and 
the non-transparent nature of 
IP-related agreements may pose 
significant barriers to timely, 
affordable and equitable access 
worldwide. In fact, existing IP 
practices have already slowed 
down the reaction speed for the 
present pandemic. Covid-19 has 
thus exposed the fundamental 
flaws in the current system of 
medical innovation and access 
to medicines. Short-term 
mechanisms such as compulsory 
licensing and government use 
as well as long-term design of a 
new innovation model (including 
state-coordinated research of 

INTELLECTUAL PROPERTY
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medicines and open innovation)  
are under serious consideration. 
In fact, the current system should 
be reconsidered to ensure prompt 
development of Covid-19 therapy 
accessible to everyone and full 
preparedness for pandemics of 
the future. 

As the world continues to battle 
the corona virus, conflicts may 
arise between government 
and private owners of patents 
that cover vaccines, therapies 
and drugs. Several drugs that 
are at the core of the COVID 
treatment protocol are under 
patents in India. These include 
Remdesivir- an antiviral drug 
patented by Gilead, Tociluzumab 
and Favipiravir.  And there is a dire 
shortage of many of them. This is 
amply clear from a petition filed in 
Delhi High Court by the brother of 
a COVID-19 patient who had been 
prescribed a tociluzumab injection 
(Actemra 400 g) by the doctor, 
but could not be administered 
due to non availability of the 
drug. In fact, only Cipla Limited 
imports and markets this drug in 
India and the same is not meeting 
the overwhelming needs of the 
second wave of COVID-19. It 
is worth mentioning here that 
COVID falls under the definition 
of a disaster u/s 2(d) of the Indian 
Disaster Management Act, 2005. 

Compulsory Licensing
Compulsory license is one of the 
safeguards that international 
IP law provides to address 
the undesired effects of 

pharmaceutical patents on 
access to important medicines  
.  It enables a competent 
government authority to license 
the use of a patented  invention 
to a third party or government 
agency without the consent of 
the patent holder.  

The TRIPS Provisions
Though TRIPS obliges countries 
to ensure a minimum level of 
patent protection ,  it create 
a permissive regime for the 
carving out of exemptions and 
limitations that further public 
health objectives  . This is amply 
clear from a reading of Articles 
7,8,30 and 31.  

Article 31(b) and 
National Emergency
Though one of the conditions 
prescribed under the TRIPS vis-a 
–vis compulsory license is prior 
negotiation with the patentee 
to get a voluntary license 
on reasonable commercial 
terms, one situation where this 
condition need not be followed 
is a public health crisis.  To 
quote Article 31(b) of the TRIPS 
Agreement, “This requirement 
may be waived by a Member in 
the case of national emergency 
or other circumstances of 
extreme urgency or in cases of 
public non-commercial use”. 

It is noteworthy that the term 
“national emergency” is not 
defined in TRIPS Agreement and 
is left to the individual countries to 
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decide.  Mention must be made 
here of the 2001 Doha Declaration 
which stipulates that TRIPS should 
be interpreted in a manner 
supportive of the right of Members 
to protect public health and to 
promote access to medicines.   

A classic example is Zimbabwe 
which was faced with the situation 
of AIDS threatening the very future 
of the country.  On May 24, 2002, a 
period of emergency was declared 
for 6 months ( which was later 
extended till 31 December 2008) 
enabling the State or a person 
authorized by the Minister to make 
, use or import any generic anti 
retroviral drug.  There are other 
examples too.  To quote a few, 

i. Ghana declared  an emergency 
with regard to HIV/AIDS in 2005, 
there by issuing compulsory 
license for all drugs for import 
into Ghana  of generic HIV/
AIDS drugs for non-commercial 
purpose (government use) 

ii. Eritrea declared an emergency 
for HIV/AIDS in 2005 and issued 
compulsory license to import 
drugs to fight the disease. 

iii. Zambia issued a compulsory 
license under a national 
emergency for the triple 
combination of  lamivudine, 
stavudine and nevirapine 
anti-retroviral drugs in 2004 
for a period of 5 years in the 
background of sizeable number of 
its population being HIV-infected. 

iv. Mozambique declared a 
national emergency in 2004 and 
granted a compulsory license 

for the local manufacture of the 
same triple combination as that 
of Zambia (lamivudine, stavudine 
and nevirapine) clearly specifying 
that the grant will expire as 
soon as conditions of national 
emergency and extreme urgency 
created by the HIV/ AIDS 
pandemic will come to an end. 

v. Indonesia issued a compulsory 
license in 2004 (in the light of 
the need to control HIV/AIDS) 
regarding exploitation of patent 
by the government on ARV 
through provision of  patented 
ARVs, nevirapine and lamivudine, 
for 7 and 8 years respectively. 

vi. Swaziland too declared an 
emergency with regard to HIV/
AIDS in 2004 leading to issuance 
of compulsory license to import 
drugs to address the public 
health crisis.

vii. Rwanda announced a plan in 
2007 to import pharmaceuticals 
from Canada using a compulsory 
license to address the country’s 
AIDS epidemic.

Other countries that issued 
compulsory licenses in the 2000s 
for one or more anti-retroviral 
drugs to respond to the plight of 
their HIV-infected citizens who 
could not afford anti-retroviral 
therapy included Brazil,  Ecuador, 
Malaysia and Thailand. 

The Indian Legal 
System
The provisions under Chapter 
XVI of the Indian Patents Act 
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1970 particularly Section 92 
which envisages the grant of a 
compulsory license, inter alia, 
in circumstances of national 
emergency and extreme urgency 
assume relevance in this context 
.  Moreover under Section 100 
of the Patents Act, the Central 
Government can authorize 
certain companies to use any 
patents for the “purpose of the 
government.” In fact, the power 
vested with the government 
under Section 100 is very wide 
and can be employed under 
any conditions for any disease 
unlike the power under Section 
92 that can only be exercised 
under conditions of extreme 
urgency or national emergency. 
Moreover, for using the flexibility 
u/s 100 there is no need for a 
patent to be registered.  Central 
Government can use it anytime 
after an application for patent 
has been filed. Mention must 
also be made of the provisions 
under Section 102 whereby 
Central Government can acquire 
the patents from the patentees. 
Needless to say, the powers 
under these sections can be 
used to increase production of 
essential drugs to ensure that it 
is commensurate to the demand. 
And under Section 66, the 
Government of India can revoke 
a patent in public interest. 

Discussions are also galore 
that since IP concerns related 
to COVID-19 are by no means 
confined to a single patent 
but related to many patents, 
the need to use these patents 

without permission of the 
patent holders can be effectively 
facilitated by invoking Section 
157 A (that empowers the 
Central Government to suspend 
or even revoke patents in 
the security interest of India ) 
which incorporates the security 
exception in Art 73 of the TRIPS.

An unlikely aid also comes 
from competition law when it 
comes to granting compulsory 
licenses. Some argue that no 
particular firm may be dominant 
as there are multiple vaccine 
providers in India (Covishield, 
Covaxin, Sputnik V etc). However, 
unlike ordinary times when 
dominance in a relevant market 
can be attributed to one firm, in 
extraordinary times, more than 
one firm can be simultaneously 
found dominant. Thus when a 
vaccine producer charges unfairly 
high prices, it may be subjected 
to compulsory licensing. 

It was in these circumstances 
that the Supreme Court of India 
raised a query (in Re Distribution 
of Essential Supplies and Services 
During Pandemic, Suo Motu 
Writ Petition (Civil) No 3/2021 
(LL 2021 SC 236)) as to why the 
Central Government was not 
considering invoking powers 
for compulsory licensing or 
government authorized use, 
while considering a case on 
COVID-19 issues. During the 
hearing, the Court observed 
that India was in the forefront 
of TRIPS negotiations regarding 
provisions on compulsory 
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licensing and that the present 
scenario was a Public Health 
Emergency- a fit case for 
using the same. The Court also 
mentioned the fact that several 
countries such as Canada, 
Germany and France have issued 
compulsory licenses in respect of 
essential drugs   and reminded 
that India was the first country to 
issue compulsory license – in the 
Natco case- to produce a life-
saving drug for kidney cancer. 

Reference also needs to be 
made of the suggestion of the 
Delhi High Court that the Centre 
should consider compulsory 
licensing of COVID-19 drugs. 
In an order passed on April 20, 
2021, the Division Bench of the 
Court observed as follows:-

“Looking to the present day 
situation, there can be no 
doubt that a case is made out 
for exercise of its power by the 
Central Government / Controller... 
At the same time, the interests 
of the patent holders/ licensees 
should be kept in mind...... the lives 
of thousands of people are being 
lost each day in the country due 
to COVID. The lives of the people 
take priority or everything else......”

Government of 
India’s Stand 
The Central Government in 
an affidavit filed before the 
Supreme Court seemed skeptical 
in making a call on compulsory 
license. To quote from the 
affidavit,

“When there is a surge in cases 
and in demand of patented 
medicines/drugs/vaccines 
from all over the world, the 
solution needs to be found out 
essentially at an executive level 
engaging at diplomatic levels. 
Any exercise of statutory powers 
either under the Patents Act 
1970 read with TRIPS Agreement 
and Doha Declaration or in any 
other way can only prove to 
be counter-productive at this 
stage.....the Central Government 
is very actively engaging itself 
with global organizations at a 
diplomatic level to find out a 
solution in the best possible 
interest of India. It is earnestly 
urged that any discussion or a 
mention of exercise of statutory 
powers either for essential 
drugs or vaccines having patent 
issues would have serious, 
severe and unintended adverse 
consequences in the country’s 
efforts being made on global 
platform using all its resources 
, good will and good offices 
through diplomatic and other 
channels.”

Compulsory Licenses for 
Vaccines- A Myth or a Reality?

This dilemma needs to be 
answered in the light of the 
questions- How risky is vaccine 
development? What is protected 
by vaccine patents? What role 
do patents play for international 
vaccine manufacturing and 
distribution? The primary 
question however is : Are there 
any patents on the vaccines?.  



NOVEMBER 2021www.eklines.com 15

The answer is “no”, except 
for the fact that patents on 
the underlying technology 
affords them IP protection.  
Thus internationally, Pfizer-Bio 
NTech’s BNT 162 vaccine uses 
patented lipid nano particle 
technology to deliver mRNA to 
cells.  On the national front, the 
technology behind   Astrazeneca 
vaccine ( Covishield) is patent 
protected.  In this connection, 
it  needs to be mentioned 
that the IP stack which causes 
hindrance to accessibility is by 
no means confined to patents,  
but includes data exclusivity 
and trade secrets as well.  The 
former refers to exclusivity over 
clinical and preclinical trials data 
filed before the drug regulation 
authority.  Under Article 39.3, 
TRIPS prescribes protection for 
clinical trial data which can be 
disclosed when it is necessary 
to protect the public.  However, 
Indian law does not comply 
with this Article and there are 

no express provisions in the 
Indian legal system that prevent 
disclosure of test data results to 
third persons.  As regards trade 
secrets, India does not have a 
specific law.  But it is protected 
by the principles of common law 
or under the Indian Contract Act.  
Indian courts have  therefore 
relied on common law cases in 
arriving at decisions on trade 
secrets.   

Even with respect to patents 
alone, country-by-country and 
product-by-product compulsory 
licenses are ill-suited to amassing 
the necessary components 
for vaccine manufacture. The 
complexities of the supply chain 
for mRNA and viral vaccines 
is clear from the version of 
the International Federal of 
Pharmaceutical Manufacturers 
and Associations (IFPMA) : 
“Vaccine supply chains are 
international. The Bio N tech/ 
Pfizer vaccine contains 280 
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ingredients sourced from 19 
countries. Moderna’s, Astra 
Zeneca’s and Johnson and 
Johnson’s are similarly complex. 
“ This very complexity is what 
makes compulsory licensing the 
wrong tool to respond to the 
need for increased production 
of Covid vaccines.  For each 
and every patented component 
or process where the patent 
owner was not willing or able 
to sell sufficient quantities and 
not willing to grant a voluntary 
license, the final destination 
importing country that wishes 
to rely on compulsory licenses 
would need to find another 
producer willing to apply 
for a compulsory license for 
that component or accept a 
government use license for that 
component. 

Moreover while compulsory 
license can be a successful 
alternative for reverse 
engineering molecule based 
drugs like paracetamol, it falls 
short to ensure that complicated 
biologics like Covaxin or 
Covishield can successfully be 
reverse engineered to biosimilars 
unless there is an eco system 
wherein such inventions can 
be worked. Even presuming in 
the unlikely event that generic 
companies succeed in reverse 
engineering these vaccines, 
they will have to run new clinical 
trials that will take up time and 
money before they can receive  
regulatory approval.  Active 
technology transfer from vaccine 
developers in the West is also 

needed before developing 
countries can begin manufacture 
of any vaccine. These challenges 
are more practical than 
legal. Even under the best of 
circumstances, technology 
transfer can be complex and 
requires active engagement with 
deep synergistic collaboration. 
A large part of this exercise 
is training human resources 
which means sparing valuable 
staff from  active production 
lines for the purpose. This may 
be particularly difficult in the 
absence of state of the art 
technology upgradation and 
absorptive capabilities among 
other factors.

In the light of the above, it is to 
be concluded that undisclosed 
information behind Covishield 
might require co-operation from 
Astrazeneca.  But the situation 
is different on the Covaxin 
front wherein government is 
one of the IP owners. But on 
the Covaxin front the absence 
of adequate BSL-3 (Bio Safety 
Level-3) facilities has contributed 
to significant delays in scaling 
up production by the limited 
number of public sector units 
that have agreed to produce 
it. Moreover the very nature of 
Covaxin’s  vaccine technology 
(ie) Whole-Virion inactivated 
Vero Cell poses additional 
constraints in scaling up due 
to the conventional  nature of 
its technology platform. In fact, 
dealing in live viruses has turned 
out to be a huge dampener in 
Covaxin production. 
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Conclusion 
To summarize, the world is likely 
to see increasing public demand 
to break patents- and political 
showboating in response- in 
the backdrop of the pandemic. 
However, governments are 
aware of the damage that can 
be caused to the longer-term 
incentives to develop new 
pharmaceuticals if they stop 
respecting the patent bargain, 
even in response to a crisis. 
Therefore, while compulsory 
licensing provisions are likely to 
be used as part of negotiations, 
the prospects of  large numbers 
of compulsory licenses or use 
orders being granted remains 
low. It must not be forgotten that 
the patent protection regime 
has developed for good reasons. 
Improvements are always 
possible in the access versus 

profit debate – more innovation, 
more access, lower cost. But 
knee-jerk reactions are unlikely 
to realize those improvements 
and are much more likely to 
jeopardize the use of current 
and future innovation, at a time 
when we can expect the creative 
flow to be at its maximum. That 
would be a real public health 
disaster.

On the drug front, a silver line 
in the horizon is that  Gilead has 
signed non-exclusive voluntary 
licensing agreements with 
various generic pharmaceutical 
manufacturers in India and 
has agreed not to  charge any 
royalty until WHO declares 
the end of public health 
emergency or until a pharma 
product other than  Remdesivir  
is approved to treat/prevent 
COVID- 19 whichever earlier.  
Thus the situation of resorting 
to a compulsory license can 
be avoided, thereby arriving 
at a middle ground beneficial 
for both the company and the 
public.  Perhaps that is the 
letter and spirit of the affidavit 
filed by Government of India 
before the Supreme Court.  And 
that is what the Division Bench 
of Delhi High Court meant 
when it ordered the Central 
Government to reach out to the 
patent holders to immediately 
ramp up manufacturing  on 
a war footing  , to encourage 
voluntary licenses and if it  did 
not materialize,  to consider the 
compulsory licensing options 
available.
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Arthritis is a condition 
which is characterized 
by inflammation of 
the joints. Rheumatoid 

arthritis is one among the several 
types of arthritis. Approximately 
1 in 100 people are diagnosed 
with rheumatoid arthritis at some 
point in their life. It commonly 
affects females in the fourth or 
fifth decade of their life.

There seems to be several 
misconceptions regarding the 
diagnosis and treatment of 
rheumatoid arthritis. Below are 

some of the common questions 
that patients ask in a busy 
rheumatology clinic.

What causes 
rheumatoid arthritis?
Rheumatoid arthritis is thought 
to be an autoimmune disorder in 
which the immune system of the 
body is attacking its own tissues 
resulting in joint inflammation. It 
is not entirely clear as to why the 
immune system behaves in such 
an erratic manner.

UNDERSTANDING 
RHEUMATOID ARTHRITIS

HEALTH

Dr. M. Bhuvanesh MD, DM
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What are the 
symptoms of 
rheumatoid 
arthritis?
Commonly patients have joint 
pain and stiffness. Stiffness 
is most marked in the early 
morning hours affecting one’s 
ability to do daily routine 
activities. Swelling of the joints 
is another important symptom 
of rheumatoid arthritis which 
differentiates it from other 
causes of joint pain.

Which joints 
are affected 
by rheumatoid 
arthritis?
It commonly affects the small 
joints of the fingers, wrist, feet 
and ankle. However practically 
any joint in the body can be 
affected by rheumatoid arthritis. 
It usually affects the joints 
in a symmetrical fashion, for 
example if the right wrist joint is 
affected, then the same joint is 
affected on the left side also.

How is Rheumatoid 
arthritis diagnosed?
No single test gives an accurate 
diagnosis. Doctors reach 
a diagnosis based on the 
symptoms, physical examination 
and few investigations which 
include blood tests and X-ray’s.

My Rheumatoid 
factor is positive. 
Does it mean I 
have Rheumatoid 
arthritis?
Rheumatoid factor is a protein 
in the blood which is seen in 
about 2 out of 3 people with 
rheumatoid arthritis. However, 
it can also be positive in about 
5-10% of healthy individuals. 
Rheumatoid factor can also 
be positive in other disease 
conditions which cause joint 
pain. So, a mere positivity of 
rheumatoid factor doesn’t mean 
that one has rheumatoid arthritis.

Does rheumatoid 
arthritis cause any 
symptoms except 
joint pain?
Rheumatoid arthritis should 
not be viewed as a disease that 
affects purely the joints. It can 
involve various internal organs 
including the eyes, lungs, heart 
and the kidneys. A rare patient 
with rheumatoid arthritis can also 
have inflammation in the blood 
vessels called vasculitis, which if 
not treated promptly can even 
be fatal.

Is there a cure?
There is no cure for rheumatoid 
arthritis yet. However, modern 
treatment can control the 
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symptoms and help the patient 
in leading a normal life. But it 
is important to start treatment 
at the earliest to reduce joint 
damage.

What is the 
treatment for 
rheumatoid arthritis?
A century back doctors could 
offer very little in terms of 
treatment options. But today 
there are medications called 
disease-modifying antirheumatic 
drugs (DMARDs). These drugs 
not only reduce the symptoms 
but modifies the disease process 
in such a way that the joint 
damage is prevented. They 
act by reducing the harmful 
chemicals which contribute to 
joint inflammation. Good news 
to the common man is that these 
medications are cheap and go 
light on the monthly budget. 

Are there any 
side effects for 
these DMARDs 
medications?
No medication is absolutely safe. 
This rule applies to DMARDs 

also. What is important to 
remember is that they are 
many times safer that the 
painkiller medications that 
patients commonly use. While 
on DMARDs some blood tests 
have to be done periodically 
and regular follow up with your 
doctor is a must.

Are there any new 
treatment options 
available?
The most recently added drugs 
to the armamentarium of 
treatment are called Biologics. 
They are primarily used in 
patients who do not have a 
good control of arthritis in 
spite of using DMARDs.  These 
Biologics are to be given as 
injections and are relatively 
expensive.

Rheumatoid arthritis was once a 
nightmare for both the patient 
and the treating doctor, not 
anymore. One can confidently 
say that we have come a long 
way in diagnosing and treating 
rheumatoid arthritis. The road 
ahead looks much brighter 
with growing awareness among 
patients and newer treatment 
options.

The author is Consultant 
Rheumatologist, KIMSHEALTH, 
Thiruvanandapurum
drbhuvanesh.m@kimsglobal.com
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1. Claustrophobia is the fear of 
what? 

2. Granadilla is another name 
for which fruit? 

3. What chess piece can only 
move diagonally? 

4. What is another name for 
the study of fossils? 

5. Where would you find the 
sea of tranquility? 

6. Who invented the periodic 
table? 

7. Which country is popularly 
called ‘The Land of the Maple 
Leaf’?  

8. Which planet is named after 
the Roman god of war? 

9. To which age the Indus 
Valley Civilization belongs? 

10. Where is Indian Institute of 
Petroleum located? 

11. Who is the ‘author of the 
book ‘A Brief History of Time’? 

12. Who was the first ‘Indian to 
swim across English Channel? 

13. Who got the ‘Bharat Ratna’ 
award, before becoming the 
President of India? 

14. Which first Bank was 
established in India? 

15. Which is known as the 
queen of spices? 

16. On which date the United 
Nations Organisation came 
into existence? 

17. The oldest monarchy in the 
world is that of which country? 

18. The Kalinga Prize is given 
by which organization? 

19. Which is the first Indian 
woman to reach Olympic finals 
in individual track events? 

20. Which company 
first developed the Java 
programming language? 

GENERAL KNOWLEDGE

(Answers on page 43)
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e-RUPI Digital Payment

Taking the first step towards 
having a digital currency in 
the country, Prime Minister 
Narendra Modi launched 

an electronic voucher based 
digital payment system “e-RUPI” 
Monday. The platform, which has 
been developed by the National 
Payments Corporation of India 
(NPCI), Department of Financial 
Services, Ministry of Health and 
Family Welfare and the National 
Health Authority, is a person-
specific and purpose-specific 
payments system.

What is e-RUPI?
It is a QR code or SMS string-
based e-voucher, which is 
delivered to the mobile of the 
beneficiaries. The users of this 
seamless one-time payment 
mechanism will be able to redeem 
the voucher without a card, digital 
payments app or internet banking 

access, at the service provider. 
The voucher system is expected 
to enable all beneficiaries, 
including feature phone users, to 
benefit through this mechanism 
and it will also be an excellent 
tool for the corporates, through 
which they can extend employee 
and community welfare schemes.

How will e-RUPI 
work?
e-RUPI is a cashless and 
contactless digital payments 
medium, which will be delivered 
to mobile phones of beneficiaries 
in the form of an SMS-string or a 
QR code. This will essentially be 
like a prepaid gift-voucher that 
will be redeemable at specific 
accepting centres without any 
credit or debit card, a mobile 
app or internet banking. e-RUPI 
will connect the sponsors of the 

V.N. Nair

DIGITAL PAYMENT
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services with the beneficiaries 
and service providers in a digital 
manner without any physical 
interface.

How will these 
vouchers be issued?
The system has been built by 
NPCI on its UPI platform, and has 
onboarded banks that will be the 
issuing entities. Any corporate or 
government agency will have to 
approach the partner banks, which 
are both private and public-sector 
lenders, with the details of specific 
persons and the purpose for which 
payments have to be made. The 
beneficiaries will be identified 
using their mobile number and 
a voucher allocated by a bank to 
the service provider in the name 
of a given person would only be 
delivered to that person.

What are the use 
cases of e-RUPI?
According to the government, 
e-RUPI is expected to ensure a 
leak-proof delivery of welfare 
services. It can also be used for 
delivering services under schemes 
meant for providing drugs and 
nutritional support under Mother 
and Child welfare schemes, TB 
eradication programmes, drugs 
& diagnostics under schemes 
like Ayushman Bharat Pradhan 
Mantri Jan Arogya Yojana, fertiliser 
subsidies etc. The government 
also said that even the private 
sector can leverage these digital 
vouchers as part of their employee 

welfare and corporate social 
responsibility programmes.

What is the 
significance of 
e-RUPI and how is 
it different from a 
digital currency?
Developed as a voucher-based 
payment system, this e-Rupi 
Digital Payment System is being 
considered very effective. Being a 
voucher-based payment system, 
it is considered quite secure for 
payment. Due to the specificity 
of the underlying asset and its 
purpose, it cannot be considered 
a virtual currency.

The government is already 
working on developing a 
central bank digital currency 
and the launch of e-RUPI could 
potentially highlight the gaps in 
digital payments infrastructure 
that will be necessary for the 
success of the future digital 
currency. In effect, e-RUPI is still 
backed by the existing Indian 
rupee as the underlying asset 
and specificity of its purpose 
makes it different to a virtual 
currency and puts it closer to a 
voucher-based payment system.

Which are the banks that are live 
with e-RUPI

InfrasoftTech provides an e-RUPI 
technology stack to banks by 
helping them in implementing 
the technology - right from 
integration with the existing 
systems to deployment as per 
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their target beneficiaries.

Currently, it is working with two 
of the 11 live banks as per NPCI. 
It is shortly adding more client 
banks with e-RUPI features. The 
two banks are Punjab National 
Bank and Bank of Baroda.

What are the plans for a central 
bank digital currency (CBDC)?

The Reserve Bank of India had 
recently said that it has been 
working towards a phased 
implementation strategy for 
central bank digital currency 
or CBDC — digital currencies 
issued by a central bank 
that generally take on a 
digital form of the nation’s 
existing fiat currency such 
as the rupee. Speaking at a 
webinar on July 23, RBI deputy 
governor T Rabi Sankar said 
that CBDCs “are desirable 
not just for the benefits they 
create in payments systems, 
but also might be necessary 
to protect the general public 
in an environment of volatile 
private VCs. While in the past, 
RBI governor Shaktikanta Das 
had flagged concerns over 
cryptocurrencies, there seems 
to be a change of mood now 
in favour of CBDCs on Mint 
Street. Although CBDCs are 
conceptually similar to currency 
notes, the introduction of CBDC 
would involve changes to the 
enabling legal framework since 
the current provisions are 
primarily synced for currency in 
paper form.

Does India have 
appetite for a digital 
currency?
According to the RBI, there are four 
reasons why digital currencies are 
expected to do well in India. Firstly, 
there is increasing penetration of 
digital payments in the country 
that exists alongside sustained 
interest in cash usage, especially 
for small value transactions. 
Secondly, according to RBI, India’s 
high currency to GDP ratio holds 
out another benefit of CBDCs. 
Thirdly, the spread of private virtual 
currencies such as Bitcoin and 
Ethereum could be yet another 
reason why CBDCs become 
important from the point of view of 
the central bank. Fourthly, CBDCs 
might also cushion the general 
public in an environment of volatile 
private VCs.

In the US, there is the system of 
education vouchers or school 
vouchers, which is a certificate of 
government funding for students 
selected for state-funded education 
to create a targeted delivery system. 
These are essentially subsidies given 
directly to parents of students for 
the specific purpose of educating 
their children. In addition to the US, 
the school voucher system has been 
used in several other countries such 
as Colombia, Chile, Sweden, Hong 
Kong, etc.

e-Rupi digital payment medium is 
expected to make path breaking 
changes in India’s financial 
landscape.
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At the clinic, the doctor would press 
a buzzer when he was ready for the 
next patient.  An elderly woman 
came to the clinic. The receptionist 
told her “Ma’m, please take your 
seat and wait for the buzz.”
After a while, the poor patient 
approached the receptionist looking 
confused. “But where is the bus 
taking me?” she asked.

Kaushik and family were sitting 
in a big restaurant waiting for his 
order to be served. Time went off 
and there was no sign of the waiter 
anywhere. Since all waiters were 
in uniform, it was a tough task to 
identify the one who took his order. 
Then Kaushik called one waiter who 
appeared to be the one who took 
his order and asked him : “When 
did you join this restaurant? “Just 
two days back”, said the waiter. “Oh, 
then, this is not the guy who took 
our order,” Kaushik said to his wife. 

A student tells his teacher : “ I 
got no pencils.” She corrects him 
immediately. “The correct way to say 
it is : “I don’t have any pencils,” “You 
don’t have any pencils,” “He doesn’t 
have any pencils,” “We don’t have 
any pencils” and “They don’t have 
any pencils.” Did you understand?”
“No,” the boy answered, astonished. 
“Why is it that no one has a pencil, 
teacher?”

A couple was comparing 
their intelligence. “I have 
a higher IQ, did better at 
exams, and make more 
money than you.” the wife 
pointed out.
“Yeah, but when you step 
back and look at the bigger 
picture, I’m still ahead,” the 
husband said.
The wife looked mystified. 
“How can you say that?”
“I married better,” the 
husband coolly replied.

The supervisor wanted 
to have a word with a 
new employee who never 
arrived at work on time. She 
explained that his tardiness 
was unacceptable and that 
other employees had noticed 
that he was walking in late 
every day. 
After listening to the 
supervisor’s complaints, the 
employee agreed that this 
was a problem and even 
offered a solution. 
“Is there another door I 
could use?” he asked.

Laugh It 
Away

HUMOUR
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GPT-3, or the 
third generation 
Generative Pre-trained 
Transformer, is a neural 

network machine learning 
model trained using internet 
data to generate any type of 
text. Developed by OpenAI, it 
requires a small amount of input 
text to generate large volumes 
of relevant and sophisticated 
machine-generated text.

GPT-3’s deep learning neural 
network is a model with over 
175 billion machine learning 
parameters. To put things 
into scale, the largest trained 
language model before GPT-
3 was Microsoft’s Turing NLG 
model, which had 10 billion 
parameters. As of early 2021, 
GPT-3 is the largest neural 
network ever produced. As a 
result, GPT-3 is better than any 

prior model for producing text 
that is convincing enough to 
seem like a human could have 
written it.

History of GPT-3
Formed in 2015 as a nonprofit, 
OpenAI developed GPT-3 as one 
of its research projects with an 
aim to tackle the larger goals 
of promoting and developing 
“friendly AI” in a way that 
benefits humanity as a whole. 
The first version of GPT was 
released in 2018 and contained 
117 million parameters. The 
second version of the model, 
GPT-2, was released in 2019 with 
around 1.5 billion parameters. As 
the latest version, GPT-3 jumps 
over the last model by a huge 
margin with over 175 billion 
parameters, which is more than 
100 times its predecessor and 

GPT-3 : THE NEURAL NETWORK 
MACHINE LEARNING MODEL

Our Bureau

TECH TRENDS
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ten times more than comparable 
programs.

Earlier pre-trained models, 
such as the Bidirectional 
Encoder Representations from 
Transformers, demonstrated the 
viability of the text generator 
method and showed the power 
that neural networks have to 
generate long strings of text that 
previously seemed unachievable.

OpenAI released access to the 
model incrementally to see how 
it would be used and to avoid 
potential problems. The model 
was released during a beta 
period that required users to 
apply to use the model, initially 
at no cost. However, the beta 
period ended on October 1, 
2020, and the company released 
a pricing model based on a 
tiered credit-based system that 
ranges from a free access level 
for 100,000 credits or three 
months of access to hundreds 
of dollars per month for larger 
scale access. In 2020, Microsoft 
invested $1 billion in OpenAI to 
become the exclusive licensee of 
the GPT-3 model.

What can GPT-3 do?
Natural language processing 
includes as one of its major 
components natural language 
generation, which focuses on 
generating human language 
natural text. However, generating 
human understandable content 
is a challenge for machines 

that don’t really know the 
complexities and nuances of 
language. Using text on the 
internet, GPT-3 is trained to 
generate realistic human text.

GPT-3 has been used to create 
articles, poetry, stories, news 
reports and dialogue using just 
a small amount of input text that 
can be used to produce large 
amounts of quality copy.

GPT-3 is also being used for 
automated conversational 
tasks, responding to any text 
that a person types into the 
computer with a new piece of 
text appropriate to the context. 
GPT-3 can create anything with 
a text structure, and not just 
human language text. It can 
also automatically generate 
text summarizations and even 
programming code.

Examples of GPT-3 
As a result of its powerful text 
generation capabilities, GPT-3 
can be used in a wide range of 
ways. GPT-3 is used to generate 
creative writing such as blog 
posts, advertising copy, and even 
poetry that mimics the style of 
Shakespeare, Edgar Allen Poe 
and other famous authors.

Using only a few snippets of 
example code text, GPT-3 can 
create workable code that 
can be run without error, as 
programming code is just a 
form of text. GPT-3 has also 
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been used to powerful effect 
to mock up websites. Using 
just a bit of suggested text, 
one developer has combined 
the UI prototyping tool Figma 
with GPT-3 to create websites 
just by describing them in a 
sentence or two. GPT-3 has 
even been used to clone 
websites by providing a URL as 
suggested text. Developers are 
using GPT-3 in several ways, 
from generating code snippets, 
regular expressions, plots and 
charts from text descriptions, 
Excel functions and other 
development applications.

GPT-3 is also being used in the 
gaming world to create realistic 
chat dialog, quizzes, images 
and other graphics based on 
text suggestions. GPT-3 can 
generate memes, recipes and 
comic strips, as well.

How does  
GPT-3 work?
GPT-3 is a language prediction 
model. This means that it has 
a neural network machine 
learning model that can take 
input text as an input and 
transform it into what it predicts 
the most useful result will be. 
This is accomplished by training 
the system on the vast body of 
internet text to spot patterns. 
More specifically, GPT-3 is the 
third version of a model that 
is focused on text generation 
based on being pre-trained on a 
huge amount of text.

When a user provides text input, 
the system analyzes the language 
and uses a text predictor to create 
the most likely output. Even 
without much additional tuning 
or training, the model generates 
high-quality output text that feels 
similar to what humans would 
produce.

What are the benefits 
of GPT-3?
Whenever a large amount of text 
needs to be generated from a 
machine based on some small 
amount of text input, GPT-3 
provides a good solution. There 
are many situations where it’s not 
practical or efficient to have a 
human on hand to generate text 
output, or there might be a need 
for automatic text generation 
that seems human. For example, 
customer service centers can 
use GPT-3 to answer customer 
questions or support chatbots; 
sales teams can use it to connect 
with potential customers; and 
marketing teams can write copy 
using GPT-3.

What are the risks and 
limitations of GPT-3?
While GPT-3 is remarkably large 
and powerful, it has several 
limitations and risks associated 
with its usage. The biggest issue 
is that GPT-3 is not constantly 
learning. It has been pre-trained, 
which means that it doesn’t have 
an ongoing long-term memory 
that learns from each interaction. 
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In addition, GPT-3 suffers from 
the same problems as all neural 
networks: their lack of ability 
to explain and interpret why 
certain inputs result in specific 
outputs.

Additionally, transformer 
architectures -- of which GPT-
3 is one -- suffer from issues 
of limited input size. A user 
cannot provide a lot of text as 
input for the output, which can 
limit certain applications. GPT-3 
specifically can only deal with 
input text a few sentences long. 
GPT-3 also suffers from slow 
inference time since it takes 
a long time for the model to 
generate from results.

More concerningly, GPT-3 suffers 
from a wide range of machine 
learning bias. Since the model 
was trained on internet text, 
it exhibits many of the biases 
that humans exhibit in their 
online text. For example, two 
researchers at the Middlebury 
Institute of International Studies 
found that GPT-3 is particularly 
adept at generating radical text 
such as discourses that imitate 
conspiracy theorists and white 
supremacists. This presents an 
opportunity for radical groups 
to automate their hate speech. 
In addition, the quality of the 
generated text is high enough 
that people have started to 
get a bit worried about its use, 
concerned that GPT-3 will be 
used to create “fake news” 
articles.

Future of GPT-3
OpenAI and others are working 
on even more powerful and large 
models. There are a number of 
open source efforts in play to 
provide a free and non-licensed 
model as a counterweight to the 
Microsoft exclusive ownership. 
OpenAI is planning larger and 
more domain-specific versions 
of its models trained on different 
and more diverse kinds of texts. 
Others are looking at different 
use cases and applications of 
the GPT-3 model. However, 
Microsoft’s exclusive license 
poses challenges for those 
looking to embed the capabilities 
in their applications.

(Courtesy : SearchEnterpriseAI)

More concerningly, 
GPT-3 suffers from 
a wide range of 
machine learning 
bias. Since the 
model was trained 
on internet text, it 
exhibits many of the 
biases that humans 
exhibit in their online 
text. 
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PERSONALITY

A RENOWNED INDIAN 
SCIENTIST WITH MULTI-
DISCIPLINARY EXPOSURE
We are glad to present here the sketch of a distinct personality 
who is an internationally renowned biologist and has won several 
accolades and honours, one after another and has contributed in a 
highly commendable manner to the world of scientific research.
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Prof. Dr. Palpu 
Pushpangadan M.Sc., 
M.Phil, Ph. D., FBRS, FES, 
FIAT, FNRS, FNSE, FNESA, 

FNAASc, FNASc.FRSC, (UK)  (b. 
January 23, 1944 at Prakulam, 
Quilon, Kerala), an internationally 
renowned biologist served as 
Director, National Botanical 
Research Institute (NBRI) from 
Feb 1999 to Feb 2006; Director 
Jawaharlal Nehru Tropical Botanic 
Garden & Research Institute 
(JNTBGRI) from Nov 1990 Feb 
1999.  He also held additional 
charges of Director, Rajiv Gandhi 
Centre for Biotechnology (RGCB) 
from 18.4.94 to 15.12.94 and 
Central Institute of Medicinal & 
Aromatic Plants (CIMAP) from 
31.12.2000 to 10.05.2001.  Dr. 
Pushpangadan is a scientist 
with multi-disciplinary exposure 
having over 43 years experience. 
He has carried out original 
research in Cytogenetics & 
Plant Breeding, Biotechnology, 
Molecular Taxonomy, 
Biosynthesis of Secondary 
Metabolites, Ethnobiology, 
Ethnopharmacology, 
Bioprospecting and Natural 
Product Development. He has 
published over 546 original 
research papers (229 in peer 
reviewed journals, 88 chapters 
in books & 230 in proceedings 
of scientific seminars/symposia) 
in national and international 
journals and proceedings, 
authored and edited 28 books & 
58 Reports.

He got 2 years experience in 
teaching at the Aligarh Muslim 
University as a senior research 
fellow from 1972-1975. He was 
appointed as visiting Professor 
at the Department of Pharmacy, 
Hamdarad College of pharmacy, 
New Delhi from 1991 onwards 
and he delivered many lectures 
to the students of MSc Pharmacy 
and Botany from 1992 onwards. 

Currently he is the Director 
General of Amity Institute 
for Herbal and Biotech 
Products Development, 
Thiruvananthapuram and Senior 
Vice President, Ritnand Balved 
Education Foundation (RBEF), 
New Delhi.

Dr. Pushpangadan and his team 
carried out bioprospecting 
work leading to interesting 
pharmaceutical discoveries 
through an integrated research 
that combined the wisdom of 
traditional Indian Systems of 
Medicines and the modern 
scientific knowledge. He and his 
team have successfully isolated 
several potential biodynamic 
compounds and developed 
scientifically validated and 
standardized herbal drugs 
/ products.   His innovative 
discoveries have resulted in 232 
patents (of 95 patents- 61 US 
patents & 65 European, French, 
German, Canadian and Japan 
patents awarded and rest in 
India) and Indian patens. Twenty 
of his patented products are 
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commercially produced and 
globally marketed.  

Prof. Pushpangadan served/is 
serving as consultant to WHO, 
DANIDA, UNESCO, UNDP, 
UNEP and NAM S&T Centre for 
developing countries UN-CBD, 
Proctor and Gamble, Godfrey 
Phillip, Kottakkal Arya Vaidya Sala 
etc. 

50 students received Ph.D./MD 
under his guidance and 5 are 
currently registered for Ph.D./
M.D. programme in different 
universities in India and abroad.

Prof. Pushpangadan has received 
many national and international 
medals/awards including the 
prestigious UNEP Borlaug Award 
in 1998, the UN-Equator Initiative 
Award-2002 at World Summit 
at Johannesburg, South Africa 
in September 2002, Ayurved 
Gaurav Award 2009 , Padma 
Shri Award in 2010 and  Dr. A. 
P. J. Abdul Kalam Memorial, 
NABS-Life Time Achievement 
Award-2020 by the National 
Academy of Biological Sciences, 
Chennai.  He is a fellow of the 
National Academy of Sciences 
(FNASc), Fellow of the National 
Academy of Agricultural Sciences 
(FNAASc) and also Fellow of five 
other Scientific Bodies in India. 
He is the President of National 
Society of Ethnopharmacology. 
He also served as the President 
of the International Society of 
Ethnopharmacology (1998-
2001), International Society 
of Environmental Botanist 

(April 1999 to Jan 2006).  He 
also served as Vice-President/
Chairman/Vice Chairman/
Member of many National and 
International scientific bodies/
committees. He has visited 
over 78 countries in various 
capacities as leader of scientific 
delegation/scientific expert or 
to participate in International 
seminars/symposia or to chair 
the International Expert Panel to 
review research programmes. 

He started his career at CSIR 
Regional Research Laboratory, 
Jammu/Srinagar currently known 
as Indian Institute of Integrative 
Medicine (IIIM) in 1969.  At 
CSIR RRL Jammu Laboratory, 
Dr. Pushpangadan carried 
out extensive and intensive 
cytogenetical and breeding 
investigations in medicinal and 
aromatic plants with special 
reference to Ocimum sp., Mentha 
sp., Cymbopogon and Pyrethrum 
sp.  He has developed novel high 
yielding varieties in these species 
of which special mention may 
be made on the ‘Clocimum’ and 
‘Cymbopogon’ hybrids with high 
eugenol and geraniol content 
respectively.  These species are 
widely cultivated in many parts 
of India.  He has carried out 
biosynthesis of essential oils in 
plants using tracer technology 
and has demonstrated that 
non-mevaloid pathway exist 
in the synthesis of essential oil 
constituents.  

In 1989, Government of India 
appointed Dr. Pushpangadan 
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as the National Consultant 
for Medicinal Plants and 
recommended his name to 
WHO.  WHO engaged him to 
study the cause of decline of 
Traditional System of Medicine. 
Dr. Pushpangadan, in his report 
to WHO highlighted the main 
cause for the decline as the 
non-availability of medicinal 
plants for treatment in the local 
health traditions and therefore 
recommended the conservation 
and cultivation of medicinal 
plants, particularly those 
collected from the wild.  WHO 
accepted the recommendations 
and asked the funding agencies 
to take necessary actions 
for the same.  The Danish 
International Developing 
Agency (DANIDA) came forward 
to support the conservation 
efforts and appointed a five 
member committee including 
Dr. Pushpangadan to give 
a report on the matter.  Dr. 
Pushpangadan was the WHO 
nominee in the Committee.  The 
Committee gave its report after 
3 months, recommending the 
establishment of in situ gene 
banks and ex situ conservation 
methods.  DANIDA supported 
the programme with about Rs 
12 crores.  At this point of time 
Mr. Darshan Shankar who was 
associated with the programme 
from the very beginning wanted 
that the funds should be 
given to an NGO.  Accordingly 
the fund was given to a new 
NGO formed by MoEF namely 
Federation for Revitalisation of 

Local Health Traditions in which 
Dr. Pushpangadan became a 
Founder Member.

He introduced the concept of 
establishing Field Gene Banks in 
Botanic Gardens.  He established 
the first Field Gene Bank of 
Medicinal and Aromatic plants 
in Tropical Botanic Garden and 
Research Institute (TBGRI) at 
Thiruvananthapuram in 1993.   
This concept of Field Gene 
Bank was later introduced in 
other botanic gardens and 
centres of plant sciences with 
support from DBT.  He collected 
about 210 Rare, Endangered 
and Threatened plant and tree 
species from Andaman and 
Nicobar Islands and introduced 
them at TBGRI.  This visionary 
activity has helped in conserving 
these plants from the Tsunami 
calamity which occurred on 
December 25, 2005.  

Dr. Pushpangadan also served 
as the chief Co-ordinator of an 
All India Co-ordinated Research 
Project on Ethnobiology (AICRPE) 
from 1983 to 1998. This massive 
programme was initiated by 
Prof. M. S Swaminathan in 1972 
to 1979 when he was Director 
General of Indian Council of 
Agricultural Research (ICAR).  
This programme was finally 
launched in 1982 and Dr. 
Pushpangadan was appointed 
as Chief Co-ordinator of this 
massive programme operated 
at 27 centres in the country.  
Under Dr. Pushpangadan’s 
leadership extensive data 
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on Ethnobiological uses of 
about 10,000 Indian plant 
species were collected.  These 
massive data were enumerated, 
analysed and a database is 
created for the benefit of all 
those who are interested in 
Ethnobiology, Ethnomedicine 
and Ethnopharmacology.

Dr. Pushpangadan has the 
distinction of establishing the 
first Ethanopharmacology 
Laboratory in India at RRL, 
(IIM) Jammu in 1987.  Later, 
he established full fledged 
Ethnopharmacology 
Laboratories at Jawaharlal Nehru 
Tropical Botanic Garden and 
Research Institute (JNTBGRI), 
Thiruvananthapuram and 
National Botanical Research 
Institute (NBRI), Lucknow. 
The popularization of 
Ethnopharmacology in Indian 
Laboratories and Universities 
have given a new dimension 
and impetus to the study 
of the knowledge systems 
of Tribal communities and 
rural folks of India.  He also 
established National Society 
of Ethnopharmacology 
(India) in 1985 with a view 
to provide a common forum 
for all those involved in the 
study and research on the 
medicinal wisdom of Traditional 
communities in India.

Dr. Pushpangadan brought a 
unique distinction to India by 
developing a benefit-sharing 
model that implemented 
Article 8(j) of the Convention 

on Biological Diversity (CBD).  
Pushpangadan, as Director 
of TBGRI demonstrated that 
indigenous knowledge system 
merits support, recognition 
and fair and adequate 
compensation.  Based on lead 
obtained from the Kani tribe of 
Kerala, Dr. Pushpangadan and 
his co-workers developed an 
antifatigue, immuno-enhancing 
herbal formulation named 
‘Jeevani’.  TBGRI resolved to 
share the license fee and royalty 
(2% on the ex-factory sale of 
product) obtained on the transfer 
of technology of production 
of Jeevani in the ratio 1:1 with 
the kani tribe.  This model of 
benefit sharing with a traditional 
community is widely acclaimed 
as ‘Pushpangadan Model’/ ‘Kani 
Model’ of benefit sharing and 
in recognition of his pioneering 
efforts for developing this model, 
Dr. Pushpangadan was given 
the UN Equator Initiative Award 
-2002 at the Earth Summit held 
at Johannesburg, South Africa in 
September, 2002.

Prof. Pushpangadan served/ is 
serving as consultant to WHO, 
DANIDA, UNESCO, UNDP, 
UNEP and NAM S&T Centre for 
developing countries, UN-CBD, 
Proctor & Gamble (USA), Godfrey 
Phillips (Mumbai) and Kottakkal 
Arya Vaidya Sala, Kottakkal, 
Kerala.

Prof. Pushpangadan functioned 
as team leader/Chairman 
of many official scientific 
delegations on behalf of 
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Government of India / CSIR to 
sign bilateral agreements on 
S&T collaboration, to present 
country papers on subjects like 
Biodiversity, Biotechnology, 
Herbal Technology, Traditional 
Medicine and Medicinal & 
Aromatic Plants, CBD, WTO and 
on Benefit sharing. 

Prof. Pushpangadan has 
participated and presented a 
paper on ‘Traditional’ knowledge 
of Kani Tribe of Kerala (India) in 
a conference on Commission 
on Intellectual Property Rights 
organized by The Royal Society, 
London.

Prof. Pushpangadan has been 
appointed as the official expert 
for Ministry of Environment & 
Forest, Government of India 
and Ministry of Commerce, 
Government of India on matters 
related to CBD, WTO, IPR and 
Traditional Knowledge and 
accordingly he participated in 
the UN-CBD meeting held at 
Bangkok from March 14-18, 
2005. 

Prof. Pushpangadan has 
established an Eco Education 
Division at National Botanical 
Research Institute (NBRI), 
Lucknow which functioned as 
an effective linkage between 
NBRI and the public.  Children’s 
laboratory, Garden for the 
physically challenged and visually 
impaired (Tactile garden) and 
model home garden for house 
wives and rural people are some 
of the unique features of his Eco 
Education Programme.  NBRI 

has set up a herbal garden and 
a tactile garden at Rashtrapathi 
Bhawan, New Delhi with the 
active support of the former 
President of India, His Excellency, 
Dr. A.P.J Abdul Kalam and 
National Medicinal Plant Board, 
Govt. of India.  At NBRI, he has 
also established a Field Gene 
Bank for the Rare, Endangered 
and Threatened (RET) plant 
species of the Indo gangetic 
plane.  

Department of AYUSH, Govt. 
of India has approved Dr. 
Pushpangadan to function as 
a nodal officer for Asia Pacific 
Traditional Medicine and Herbal 
Technology network (APTMNET), 
in India.  NBRI Bioinformatics 

Prof. Pushpangadan 
has established 
an Eco Education 
Division at National 
Botanical Research 
Institute (NBRI), 
Lucknow which 
functioned as an 
effective linkage 
between NBRI and 
the public.
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Division was assigned the 
responsibility to act as a National 
node by Global Biodiversity 
Information Facility (GBIF).  This 
facility has helped in establishing 
India’s Virtual Herbarium 
Network (IVH- Network) at NBRI. 

With the approval of Govt. of 
India / CSIR, Prof. Pushpangadan 
was engaged by Govt. of 
South Africa as the Chairman 
of an International Panel of 
experts to review the 5 year 
research performance of South 
African Research Institutions 
/ Universities funded by the 
National Science Foundation and 
Dept. of Science & Technology, 
South Africa in March 2004 at 
Pretoria. 

Prof. Pushpangadan has inspired 
a lot of young scientists to take 
up research as a career.  Under 
his inspiring leadership and 
guidance, a large number of 
brilliant young scientists have 
come out with outstanding 
inventions and discoveries, which 
helped them to publish in highly 
reputed scientific journals, to file 
patents, to receive awards etc.  

Apart from the UN Equator 
Initiative Award Prof. 
Pushpangadan has received 
many national and international 
medals/awards including the 
prestigious UNEP Borlaug 
Award in 1998.  He also received 
many other National awards 
which include Hardwar, John.W. 
Harshberger Medal (2001), 
Ayurved Gaurav Award (2009) 

and the highest civilian honour 
Padma Shri Award – of the Govt. 
of India (2010).

He has proved himself as 
an outstanding scientific 
administrator in his capacity 
as Director of four national 
laboratories, he has inspired 
several brilliant young men and 
women to take up scientific 
enquiry and research as a career, 
he has contributed significantly 
to the conservation and 
sustainable use of biodiversity 
and environment, he has 
been a popular speaker who 
always exhorted his listeners 
to conserve nature for the 
future generations and he has 
contributed considerably in 
the framing of Biodiversity Act 
2002, Plant Varieties’ Protection 
& Farmer’s Rights Act, 2001 etc.  
Dr. Palpu Pushpangadan is thus 
an outstanding Biologist whose 
contributions to the study of 
medicinal and aromatic plants 
of India, their conservation 
and sustainable utilization, and 
conservation of the associated 
knowledge system have inspired 
a multidisciplinary group of 
scientists to pursue in his path.

Married to Dr. (Mrs.) P. Sreedevi, 
he has two sons Ajay and Vipin.  
Dr. Pushpangadan is an expert 
in classical dance forms such 
as Mohiniyattam and Kathakali 
and he has performed on 
several occasions, especially 
during scientific seminars and 
conferences.
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HUMAN RESOURCES

CORPORATE
MUS INGS

The 21st century Manager who can 
deliver is a talented techno-savvy 
individual, who can collaborate, 
innovate and manage change.

Organisations need to build 
and preserve passion in people, 
because if people work from their 
heart, everything else falls in place. 
People with passion to excel and 
deliver is the main factor behind 
the prosperity of any organization. 

A Manager’s most important job 
is to train his staff to manage in 
his absence. Only an effective 
Manager will be able to create a 
second line.  

The real loyalty of an 
organisation’s workforce comes 
to the fore only at a time when 
the organisation passes through 
difficult days.

More than the business model, 
the key driver of the growth of an 
organisation is its culture, which 
involves maintaining customer 
relationships, understanding of the 
market and proactive rather than 
reactive steps.

One of the defining traits of a 
good leader is the ability to sense 
the future, much before others 
do, and inspire others to buy into 
his / her vision.

Many new Managers think power 
and authority come with the job 
and are surprised by how difficult 
it is to earn people’s respect 
and trust. Actually power and 
authority come only as a Manager 
establishes credibility with sub-
ordinates, peers and superiors.

Even in this technology driven 
era, the source of competitive 
advantage for an organization  
is   its  human  resources, 
precisely because technology 
itself has created  an  increased  
dependence  on human 
resources.  

The most important factors which 
go behind the brand image of 
a service oriented company are 
ability of its human resources to 
create customer delight, the value 
addition created by them through 
professionalism and strong 
customer relationships.
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A Stroke or Brain Attack 
occurs when a blood 
clot blocks an artery or 
a blood vessel breaks 

and prevents blood flow to a 
portion of the brain. Brain cells 
start to die when the brain is 
deprived of blood and eventually 
brain damage occurs. Stroke 
induced brain damage can be 
devastating and change the 
functional capacity of a person. 
Stroke is not only a leading cause 
of death, but it is the leading 
cause of serious long-term 
disability. It leaves about half 
of survivors with a moderate to 
severe disability.

However, early diagnosis and 
prompt treatment can prevent 
extensive brain damage. The 
physical effects depend on the 
type of stroke, its location, the 
stage at which it’s diagnosed and 
treated, and the general health 
of the person.

Time is Brain: “Time 
is brain” is a saying that 
emphasizes the importance of 
seeking medical help quickly 
when experiencing a stroke. For 
every minute that passes while 
someone is having a stroke, 1.9 
million brain cells are lost.  Brain 
tissue is rapidly damaged as a 
stroke progresses, so the sooner 

BRAIN ATTACK

HEALTH

Dr Suresh Chandran CJ
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you treat, the better the chances 
of recovery. Recognition of the 
early signs of stroke and prompt 
medical attention is vital for a 
good recovery.

“Minutes can save 
lives” is the theme of World 
Stroke Day this year and this 
emphasizes the time urgency for 
treating strokes

BE FAST: This is an acronym 
which helps to identify early 
stroke signs. The first five letters 
represent stroke signs and T for 
time urgency

• B-Balance (whether the person 
has any imbalance)

• E-Eyes (whether the person has 
any vision problems)

• F-Face (whether there is any 
deviation of face)

• A-Arms (whether there is any 
weakness of arms or legs)

• S-Speech (whether there is any 
difficulty to speak)

• T-Time (urgently take medical 
attention)

• Life saving 
Treatments for Stroke 
Patients
About 80% of strokes are 
ischemic—caused by a blood 
clot in the artery that supplies 
blood to the brain. Thankfully, 
treatments exist to prevent 
further damage for patients who 
suffer from an ischemic stroke; 
however, these treatments must 
be given within an appropriate 

amount of time to be effective.

The most common first line 
treatment for ischemic stroke 
is blood clot-dissolving drug 
administered through veins that 
can help patients when given 
within 4.5 hours of symptoms 
onset. The next option is to do 
angiography and remove a clot 
using special clot retrieving 
devices.

• How can we prevent stroke

Avoiding smoking, keeping a 
healthy diet rich in fruits and 
vegetables and exercising 
regularly at a moderate to 
vigorous level are a few simple 
things that can reduce the risk of 
strokes. Regularly screen blood 
pressure and maintain a blood 
pressure below 130/80.Strict 
control of blood sugar levels and 
blood cholesterol levels reduce 
the likelihood of having strokes.

Remember, Time is brain and 
Minutes can save lives.

The author is Chief Coordinator, 
Department of Neurology, 
KIMSHEALTH, Thiruvananthapuram
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SELF DEVELOPMENT

Procrastination, 
the Foe of Progress

There must be one 
challenge we have 
all faced at one point 
or another. That is 

procrastination. For as long 
as humans have been around, 
we have been struggling 
with delaying, avoiding, and 
procrastinating on issues that 
matter to us. The problem of 
procrastination is so timeless that 
ancient Greek philosophers like 
Socrates and Aristotle developed 
a word to describe this type 
of behavior: Akrasia, which is 
the state of acting against your 
better judgment. It is when you 
do one thing even though you 
know you should do something 
else. Loosely translated, you 
could say that akrasia is 

procrastination or a lack of self-
control.

Procrastination typically gets 
a bad name as a habit that 
impacts productivity and holds 
people back from fulfilling their 
potential. Procrastination has 
been linked to a number of 
negative associations, such as 
depression, irrational behaviour, 
low self-esteem, anxiety and 
neurological disorders such 
as ADHD. Others have found 
relationships with guilt and 
stress.

Some researchers define 
procrastination as “a form of self-
regulation failure characterized 
by the needless delay of things 
one intends to do despite 

N. Vijayagopalan
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the expectation of negative 
consequences.” 

Behavioral psychology research 
has revealed a phenomenon 
called “time inconsistency,” 
which helps explain why 
procrastination seems to pull us 
in despite our good intentions. 
Time inconsistency refers to the 
tendency of the human brain to 
value immediate rewards more 
highly than future rewards.

When referring to 
procrastination, some people 
may think of it as poor time 
management, an inability to 
organize and prioritize tasks, 
meaning that we do them at the 
last minute, or even past their 
deadline. We may procrastinate 
to reduce stress in the short-
term. Increasingly, research 
has shown that procrastination 
is, in fact, a complex, often 
maladaptive reaction to various 
perceived stressors.

One study found that 
procrastination is positively 
related to psychological 
vulnerability. Other research 
pointed out that people who 
tend to put tasks off until the last 
moment may have lower self-
esteem than their peers. Studies 
have also found that people who 
procrastinate tend to have higher 
levels of stress and lower levels 
of self-compassion.

A study published in in 2017 
shows a correlation between 
certain types of procrastination 
and neuroticism, a personality 

trait that denotes a high 
susceptibility to feelings of 
anxiety, worry, or frustration. In 
2018, researches indicated that 
the people who are most likely to 
keep on procrastinating seem to 
have larger amygdalae than non-
procrastinators. The amygdale 
is a brain region that plays a 
crucial role in the regulation of 
emotions, particularly processing 
anxiety and fear. The researchers 
explained that regarding 
action control, this could mean 
that individuals with a larger 
amygdala volume have learned 
from past mistakes and evaluate 
future actions and their possible 
consequences more extensively 
and this, in turn might lead to 
greater concern and hesitation, 
as observed in individuals with 
low decision-related action 
orientation scores.

Another study suggests that 
people may use procrastination 
as a “quick fix” for the negative 
moods created by the stress 
related to a specific task.

Procrastinating may create more 
stress in the long run, affecting 
mental health. Some people 
tend to procrastinate if there is a 
task that they don’t want to do, 
perhaps because it is unpleasant, 
stressful, or boring.

How to Stop 
Procrastinating  
Right Now
There are many strategies 
that can be employed to stop 
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procrastinating. If you can find 
a way to make the benefits 
of long-term choices more 
immediate, then it becomes 
easier to avoid procrastination. 
One of the best ways to bring 
future rewards into the present 
moment is by bundling a 
behavior that is good for you in 
the long-run with a behavior that 
feels good in the short-run.

Procrastination is the bane of 
every student’s existence. We 
know what we should be doing; 
we just don’t want to do it. 
It’s easy to put off undesirable 
assignments until the very last 
minute, but then we’re forced to 
pull a stress-induced all-nighter. 
Here are a few tips to crush 
procrastination.

1. Get organised: You can’t do 
any work if you don’t know 
what assignments need to be 
completed. Start using the 
calendar app on your phone. This 
makes it much easier to keep 
track of individual assignments 
and important due dates. 

2.  Set simple, achievable goals: 
It’s a lot easier to get started 
on a project when you establish 
simple, reachable goals rather 
than a big, vague plan. 

3. Create a timeline/schedule: 
After you set your goals, create 
a timeline to complete them. 
Breaking an assignment into 
small chunks over time makes it 
much more manageable. If you 
have an assignment due, aim to 
have it completed one or two 

days in advance. That way, if 
something unexpected happens, 
you still have extra time to 
complete it. 

4. Get rid of distractions: It’s 
important to rid yourself of all 
potential disruptions before you 
begin working so you don’t get 
needlessly sidetracked halfway 
through your task. If you tend 
to spend too much time on 
Snapchat or Instagram when you 
should be studying, then shut 
your phone off (all the way off). 

5. Time yourself: When loaded 
with assignments, it’s easy to 
overwork yourself. Set a timer for 
60 minutes to prevent yourself 
from burning out. 

6. Take a break: It’s important 
to take mental breathers from 
work every now and then. 
When your timer goes off, take 
a 10–15-minute break. Listen 
to music, take a walk, or do 
something  that takes your mind 
off of work and allows you to 
relax. 

7. Use self incentives: Everyone 
loves being rewarded. It’s 
important to give yourself 
incentives, no matter how small. 
It could be something as simple 
as, “If I work on this assignment 
for an hour, I’ll watch an episode 
of my favorite TV show tonight.” 

8. Get the hard stuff done 
first: It is best to complete your 
most challenging assignments 
first. That way everything after it 
seems easier and takes a shorter 
amount of time. 
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9. Tell someone about your 
goal: It’s easy to forget about 
assignments or put them off if 
you’re the only person holding 
yourself accountable. If you really 
want to get something done, tell 
a friend or family member. Now 
there is someone holding you 
responsible for your goals. 

According to education experts, 
procrastination is considerably 
more widespread in students 
than in the general population, 
with over 70 percent of students 
reporting procrastination for 
assignments at some point. 
A 2014 panel study from 
Germany among several 
thousand University students 
found that increasing academic 
procrastination increases the 
frequency of seven different 
forms of academic misconduct, 
i.e., using fraudulent excuses, 
plagiarism, copying from 
someone else in exams, using 
forbidden means in exams, 
carrying forbidden means 
into exams, copying parts 
of homework from others, 
fabrication or falsification of 
data and the variety of academic 
misconduct. This study argues 
that academic misconduct can 
be seen as a means to cope with 
the negative consequences of 
academic procrastination such as 
performance impairment.

Undoubtedly, taking any amount 
of pains to ward off the habit of 
procrastination would be highly 
rewarding in one’s life. 

1. Fear of confined places

2. Passion fruit

3. Bishop

4. Paleontology

5. Moon

6. Dmitri Mendeleev

7. Canada

8. Mars

9. Neolithic age

10. Dehradun

11. Stephen Hawking

12. Mihir Sen

13. Dr. Zakir Hussain

14. Bank of Hindustan

15. Cardamom

16. Oct. 24, 1945

17. Japan

18. UNESCO

19. P. T. Usha

20. Sun Microsystems. 
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Deep Breathing Exercises-
Tremendous Health 
Benefits at No Cost

Air to breathe for intake 
of oxygen is perhaps the 
only thing human beings 
get free on this earth. 

When we consume optimum level 
of this ‘freely available oxygen’ 
through deep breathing exercises, 
the benefits are amazing. 

It is not an exaggeration to say 
that inhaling, exhaling a few 
deep breaths every day could 
make a drastic improvement in 
your lifestyle. It is a scientifically 
proved fact that taking just a few 
moments each day to practice 
some deep breathing exercises 
can decrease stress, relax your 

mind and body and can help you 
sleep better.

Science has established that 
breathing correctly is important 
for your overall well being. 
Studies have revealed that its 
benefits are uncountable. Let 
us have a look at some of the 
important advantages of deep 
breathing.

Deep breathing is a 
natural painkiller
When you deep breathe, the 
body releases endorphins, which 
are the feel good hormones and 

HEALTH
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a natural pain killer created by the 
body itself.

Deep breathing 
improves blood flow
When we take deep breaths, 
the upward and downward 
movement of the diaphragm helps 
remove the toxins from the body 
promoting better blood flow.

Deep breathing 
improves immunity
Deep breathing brings fresh 
oxygen and exhales out toxins 
and carbon dioxide. When the 
blood is oxygenated, it ensures 
smoother functioning of your vital 
organs, including the immune 
system. A cleaner, toxin-free and 
healthier blood supply help ward 
off infection-causing germs from 
the base and strengthens your 
immunity. Deep breathing also 
acts as a natural toxin reliever. It 
also benefits the absorption of 
vitamins and nutrients in the body, 
making sure you recover faster as 
well.

Deep breathing calms 
down anxiety
Practising deep breathing is a sure 
solution to calm down anxiety.A 
lot of experts and psychologists 
swear by the fact that deep 
breathing can do wonders in 
removing anxious thoughts 
and nervousness in a jiffy. Deep 
breathing slows down your heart 
rate, allows the body to take 
in more oxygen and ultimately 
signals the brain to wind down. It 

also balances your hormones, 
lowers down cortisol levels, 
increases endorphin rush in the 
body.

Deep breathing 
helps you sleep 
better
Following a simple deep 
breathing regime- '5-4-3-2-1' 
can guarantee better sleep. 
Taking slow, deep, long breaths 
can signal your body to detoxify 
and return to a sense of calm, 
which can help you sleep better. 
Those undergoing insomnia 
are often suggested practising 
breathing exercises, along with 
meditation before bedtime for 
good sleep.

Deep breathing 
increases energy 
level
Due to increased blood flow, 
we get more oxygen into our 
blood. Increased oxygen results 
in increased energy levels.

Deep breathing 
improves posture
Believe it or not, bad posture is 
related to incorrect breathing. 
Try to breathe deeply and 
notice how your body starts to 
straighten up during the process. 
When you fill your lungs with air, 
this automatically encourages 
you to straighten up your spine. 
And when you make it a regular 
practice, your posture definitely 
improves a lot.
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Deep breathing 
reduces inflammation
A lot is reported in the medical 
field that diseases like cancer only 
thrive in bodies that are acidic in 
nature. Deep breathing is said to 
reduce the acidity in your body, 
thereby making it alkaline. Stress 
also increases acidity level in the 
body. Breathing also reduces stress 
and thus the acidity.

Deep breathing 
detoxifies the body
Carbon dioxide is a natural toxic 
waste that comes out from our 
body only through breathing. But 
when our lungs are compromised 
by shallow breathing the other 
detoxification system starts 
working harder to expel this waste. 
This can make our body weaker 
and lead to illness.

Deep breathing 
stimulates lymphatic 
system
As our breathing is what moves the 
lymph, shallow breathing can lead 
to a sluggish lymphatic system 
which will not detoxify properly. 
Deep breathing will help you get 
the lymph flowing properly so 
that your body can work more 
efficiently.

Deep breathing 
improves digestion
Breathing deep supplies more 
oxygen to all our body parts 
including our digestive system, 
thus making it work more 

efficiently. The increased blood 
flow due to deep breathing also 
encourages intestinal action 
which further improves your 
overall digestion. In addition, 
deep breathing results in a 
calmer nervous system, which 
in turn also enhances optimal 
digestion.

Deep breathing 
relaxes mind and 
body
When you are angry, tensed 
or scared, your muscles are 
tightened and your breathing 
becomes shallow. Your breathing 
constricts. At this time your body 
is not getting the amount of 
oxygen it requires. Long deep 
breathing reverses this process, 
allowing your body (and mind) to 
become calmer.

Yes, deep breathing gives us 
tremendous health benefits at 
no cost! Then why not make it a 
regular practice?

5 3 4
6 7 2
1 9 8
8 5 9
4 2 6
7 1 3
9 6 1
2 8 7
3 4 5

6 7 8
1 9 5
3 4 2
7 6 1
8 5 3
9 2 4
5 3 7
4 1 9
2 8 6

9 1 2
3 4 8
5 6 7
4 2 3
7 9 1
8 5 6
2 8 4
6 3 5
1 7 9

Solution for Sudoku-14
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Beena Vijay

Unscrambling the groups of letters given below and get the correct 
words. Clue given in brackets.

1. ISIPISMSPSI    (A river in the United States)

2. AYAAIRJLA        (An Indian music composer)

3. TMODNBNAI      (A form of sport)

4. SYALEPS             (A place where a famous battle was fought)

5. ORAGDTLEOYM   (A Branch of Medical Science)

6. AHARALTCU         (A Satyjit Ray classic)

7. OCAVNLAO          (A natural phenomenon occurring in the earth)

8. HATAYRBANAMAT  (An Indian classical dance form)

9. EUECTRCAN   (A global management consulting and   
  professional services firm)

10. OEZRHCIPNASHI     (A mental disorder characterized by abnormal  
  behavior, strange speech etc.)

What is the Correct Word?

1. MISSISSIPPI
2. ILAYARAJA 
3. BADMINTON 
4. PLASSEY
5. DERMATOLOGY

6. CHARULATA
7. Volcano 
8. BHARATANATYAM
9. ACCENTURE
10. SCHIZOPHRENIA

Answers



NOVEMBER 2021 Executive Knowledge Lines48

Medical Science

Medical Updates
Alzheimer’s: Scientists find early 
biomarkers that may predict onset

Novel research has 
identified microscopic 
blood proteins that 
predict susceptibility 
to dementia. These 
biomarkers are linked to 
neural homeostasis — the 
brain’s ability to remain 
healthy. Changes in these 
biomarkers herald changes 
in cognitive status and 
may be a future target for 
therapy. 

In the journal EMBO 
Molecular Medicine, scientists revealed that circulating microscopic 
nucleotides — assembled amino acids that bind directly to 
messenger ribonucleic acids (mRNAs) — can identify cellular 
imbalance in the brain. These nucleotides, called microRNAs, are 
easily measured blood proteins that may identify the early risk of 
Alzheimer’s disease. The role of these microRNAs in directing mRNAs 
to protect the brain from inflammation means that targeting them for 
therapy could inhibit cellular damage in the brain and delay the onset 
of dementia.
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Linking sleep disturbance with 
depression, anxiety, bipolar disorder, 
schizophrenia

In a one-of-a-kind 
study, scientists studied 
different aspects of sleep 
disturbance in people 
living with psychiatric 
conditions. Using wrist 
accelerometers to generate 
objective data about sleep, 
the researchers found 
associations between 
sleep properties and 

major depressive disorder, anxiety disorders, bipolar disorder, and 
schizophrenia spectrum disorder. After analyzing the genomes of the 
participants, the scientists concluded that even people with a genetic 
predisposition to these four psychiatric diagnoses had similarly 
disturbed sleep patterns.

A diverse, multidisciplinary team of scientists worked on a creative 
research design to uncover sleep patterns in people living with 
mental health conditions or a genetic predisposition to them. Their 
results appear in the journal PLOS Medicine.

Cardiovascular health most important 
to reduce diabetes risk
A recent study investigated the effects of good cardiovascular 
health (CVH) in preventing type 2 diabetes (T2D) among middle-
aged individuals. The results suggest that middle-aged adults with 
a healthy heart have a reduced risk of developing T2D. The study 
also notes that regardless of genetic predisposition, favorable CVH 
reduces the risk of developing T2D among middle-aged individuals.

T2D is characterized by peripheral resistance to insulin. This means 
that tissues such as the gut, liver, and muscles fail to respond to 
messages from insulin to take up glucose from the bloodstream. It 
also means that the liver, which not only absorbs glucose but also 
produces it, does not respond to insulin to stop this production. In 
the early stages, the pancreas secretes additional insulin to overcome 
the problem, but this corrective process can eventually fail.

The results appear in the European Journal of Preventive Cardiology.
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Neuroscientists roll out first 
comprehensive atlas of brain cells

A slew of new studies now 
shows that the area of 
the brain responsible for 
initiating this action -- the 
primary motor cortex, 
which controls movement 
-- has as many as 116 
different types of cells that 
work together to make this 
happen.

The 17 studies, appearing 
online Oct. 6 in the journal Nature, are the result of five years of 
work by a huge consortium of researchers supported by the National 
Institutes of Health’s Brain Research Through Advancing Innovative 
Neurotechnologies (BRAIN) Initiative to identify the myriad of different 
cell types in one portion of the brain. It is the first step in a long-term 
project to generate an atlas of the entire brain to help understand how 
the neural networks in our head control our body and mind and how 
they are disrupted in cases of mental and physical problems.

The study was published in Nature.

Researchers identify new gene variants 
that may cause inherited retinal 
dystrophies
An international team of researchers, led by scientists at University of 
California San Diego and Shiley Eye Institute at UC San Diego Health, 
has broadened and deepened understanding of how inherited retinal 
dystrophies (IRDs) affect different populations of people and, in the 
process, have identified new gene variants that may cause the diseases.

IRDs are a group of diseases, from retinitis pigmentosa to choroideremia, 
that result in progressive vision loss, even blindness. Each IRD is caused 
by at least one gene mutation, though mutations in the same gene may 
lead to different IRD diagnoses. IRDs are rare, but they affect individuals 
of all ages, progressing at different rates, even within families afflicted 
with the same disease. Specific diagnosis depends on finding the genetic 
causative mutations.

The findings published in the October 18, 2021 issue of PLOS Genetics.
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Meningitis: Researchers find possible 
treatment strategy without antibiotics
Meningitis is a very serious brain infection with limited treatment 
options. In a new study performed in rats, researchers present 
an alternative treatment based on immune cells that helps rinse 
away toxins that accumulate during the infection. In a new study 
performed in rats, researchers from the University of Copenhagen 
and Lund University were able to utilize the body’s own immune cells 
to kill the bacterial meningitis infection. The researchers show that 
immune cells entering the brain’s membrane, create a net that traps 
bacteria but also blocks the movement of cerebrospinal fluid. The 
study suggests that meningitis can be treated by administration of an 
enzyme that degrades the neutrophil nets.

Scientists gain new understanding 
of how brain cells talk - which could 
help in the treatment of mental health 
conditions and memory diseases

Experts have 
discovered that 
reversing the 
modification of 
molecular messages 
at synapses in 
the human brain, 
may contribute to 
reversible mental 
health conditions 
such as anxiety, and 
memory diseases such 
as dementia.

The findings , published in Molecular Psychiatry, are a major step in 
our understanding how brain cells communicate, and could help to 
identify new treatments for neurological and psychiatric conditions. 
The research was led by Dr Helen Miranda Knight in the School of 
Life Sciences at the University of Nottingham, along with researchers 
across the Schools of Medicine, Life Science, and Bioscience. It was 
conducted using the University of Nottingham’s state-of-the-art 
Deep seq, SLIM microscopy, and, Nanoscale and Microscale Research 
Centre facilities.
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Even mild physical activity immediately 
improves memory function
Researchers found that even very light workouts can increase the 
connectivity between parts of the brain responsible for memory 
formation and storage. People who include a little yoga or tai chi 
in their day may be more likely to remember where they put their 
keys. Researchers at the University of California, Irvine and Japan’s 
University of Tsukuba found that even very light workouts can increase 
the connectivity between parts of the brain responsible for memory 
formation and storage.

In a study of 36 healthy young adults, the researchers discovered that a 
single 10-minute period of mild exertion can yield considerable cognitive 
benefits. Using high-resolution functional magnetic resonance imaging, 
the team examined subjects’ brains shortly after exercise sessions and 
saw better connectivity between the hippocampal dentate gyrus and 
cortical areas linked to detailed memory processing.

Their results were published today in Proceedings of the National 
Academy of Sciences.

How meditation can help you make 
fewer mistakes

New research tested how open 
monitoring meditation altered 
brain activity in a way that suggests 
increased error recognition. If you 
are forgetful or make mistakes 
when in a hurry, a new study from 
Michigan State University -- the 
largest of its kind to-date -- found 
that meditation could help you to 
become less error prone.

The research, published in Brain Sciences, tested how open monitoring 
meditation -- or, meditation that focuses awareness on feelings, 
thoughts or sensations as they unfold in one’s mind and body -- altered 
brain activity in a way that suggests increased error recognition.

The findings suggest that different forms of meditation can have 
different neurocognitive effects and Lin explained that there is little 
research about how open monitoring meditation impacts error 
recognition.
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The Changing Wealth 
of Nations 2021 
report
World Bank recently published its 
report titled “The Changing Wealth 
of Nations 2021”. As per report, 
South Asia suffers the most in 
terms of loss of human capital loss 
because of air pollution.

Latest edition of the report has 
measured wealth creation and 
distribution among 146 countries. 
It covers a 20-year period from 
1995 to 2018. World Bank 
included gross domestic product, 
human capital, human-produced 
capital, and natural capital such 
as renewable & non-renewable 
natural resources to measure 
the wealth. According to the 
bank, human capital is defined as 
“earnings over a person’s lifetime.”

As per the report, human 
capital was the largest source 
of worldwide wealth. In the year 
2018, it comprised of 64 per cent 
of total global wealth. Middle-
income countries increased their 
investment in human capital as 
a result, their share of global 
human capital wealth increased 
significantly. In South Asia, human 
capital accounts for 50 per cent 
of total wealth in the region. This 
figure did not change during 
the survey period. Thus, report 

highlights the importance of a 
healthy workforce.

As per report, air pollution was 
impacting this significant wealth 
generator. South Asian region 
was most severely affected by 
estimated human capital loss 
because of air pollution. No such 
human capital loss due to air 
pollution was quantified in other 
regions. Wealth in South Asia 
has increased since 1995. But 
its per capita wealth is among 
the lowest across the world 
due to population growth, as 
compared to sub-Saharan Africa. 
Gender disparity: about 80 per 
cent of wealth in the region was 
attributed to men.

Indian-origin Leader 
becomes Canada’s 
new Defence 
Minister

In a cabinet reshuffle, Prime 
Minister of Canada Justin 
Trudeau has appointed Indian-
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origin Canadian politician Anita 
Anand as new Defence Minister 
of Canada. Prime Minister 
reshuffled his cabinet after his 
Liberal Party returned to power 
in snap polls. Anita Anand 
(54-year-old) will replace Indian-
origin Harjit Sajjan. 

Anita Anand holds a strong 
background as a corporate lawyer. 
She has served extensively on 
corporate governance in line with 
the rules and laws of managing 
operations of businesses. Anita 
Anand was declared winner in 
Oakville, with 46 per cent vote 
share. She was first elected as 
a rookie Member of Parliament 
in 2019, to represent Oakville in 
Ontario province. She also worked 
as procurement minister during 
the Covid-19 pandemic. Later, 
she was given charge of securing 
Covid-19 vaccines for Canada and 
was often on the campaign trail 
with Trudeau. 

India-Kyrgyzstan 
hold First Strategic 
Dialogue
India and Kyrgyzstan held their 
first strategic dialogue in New 
Delhi. During the summit, both 
the countries agreed to enhance 
security & defence cooperation. 
The co-operation seeks to address 
common threats and challenges 
faced by them. Both, India & 
Kyrgyzstan, are facing threat 
and challenges due to situation 
in Afghanistan. They also held 
discussions on regional security 

environment with special reference 
to Afghanistan. Both agreed upon 
steps for enhancing bilateral 
security cooperation among 
relevant bodies, such as fields of 
counterterrorism, narcotics control, 
combating radicalisation, and 
defence cooperation.

India shares close relations with 
Central Asia, especially with 
the countries that were part of 
ancient Silk Route, including 
Kyrgyzstan. Both had limited 
political, economic, and cultural 
ties. India’s political relations with 
Kyrgyz Republic is traditionally 
warm and friendly. Leaderships 
of Kyrgyz have been supportive 
of India’s stand on Kashmir. 
They have also welcomed the 
ongoing peace process. It 
also supported India’s bid for 
permanent seat at the United 
Nations Security Council as well 
as full membership in Shanghai 
Cooperation Organization (SCO).

PM Ayushman Bharat 
Health Infrastructure 
Mission
Prime Minister Narendra Modi 
launched the Ayushman Bharat 
Health Infrastructure Mission on 
October 25, 2021, in Varanasi, 
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Uttar Pradesh. This Rs 5000-crore 
worth scheme is India’s largest 
scheme launched to scale-up 
health infrastructure. The mission 
was launched to improve the 
public health infrastructure in 
urban as well as rural areas. It will 
work in addition to the National 
Health Mission. 

It is expected to extend support 
to 17,788 rural Health & Wellness 
Centres across 10 high focus 
states. Under the scheme, 
11,024 urban Health & Wellness 
Centres will be established. The 
mission’s aim is to strengthen 
the critical healthcare network in 
India. This mission was launched 
with the objective of filling 
critical gaps in public health 
infrastructure. It will bridge 
the gap between critical care 
facilities and primary care across 
urban and rural areas. Second 
aspect of the Ayushman Bharat 
Health Infrastructure Mission 
is related to “testing network 
for diagnosis of diseases”. 
Necessary infrastructure will be 
developed under the mission for 
the diagnosis and monitoring of 
diseases. Under it, 730 districts in 
India will get Integrated to Public 
Health labs. Apart from that, 3 
thousand blocks will be provided 
Block Public Health Units.

The scheme will investigate the 
expansion of existing research 
institutions that are studying 
pandemics. It will also help in 
strengthening 80 Viral Diagnostic 
and research labs. It will also 
set up “WHO regional research 

platform for South Asia” in a bid 
to strengthen this network.

Microsoft AI 
Innovate Program

Technology giant, Microsoft, has 
launched a programme called 
“AI Innovate Programme”, to 
nurture and scale start-ups. The 
programme was launched in its 
efforts of supporting the start-
up ecosystem in India. It will 
support those start-ups that are 
leveraging artificial intelligence 
(AI). It is a 10-week initiative 
to support and help start-ups 
in India in driving innovations, 
scaling operations, and building 
industry expertise. To participate 
in the initiative, both B2B and 
B2C start-ups coming from 
diverse industries such as 
healthcare, financial services, 
education, space, agriculture, 
retail, manufacturing & logistics 
and e-commerce are invited. 
It is supported by TiE Mumbai. 
Launch cohort of the initiative 
will kickstart in November 2021. 

This initiative was launched 
because, AI has become the 
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heart of digital transformation. 
Microsoft has invested helped 
several organizations in 
transform through AI. These 
start-ups are the future signal 
generators for all while AI & ML 
(machine learning) technologies 
can help in creating disruptive 
model. The programme seeks 
to help every start-up in every 
industry involved in meaningful 
innovation into actionable 
results.

ndia accounts for third-largest 
ecosystem for start-ups across 
the world. Thus, it holds 
opportunities for emerging 
businesses for accelerating 
innovation across industries. 
Adoption of AI will help in 
adding more than $90 billion to 
Indian economy by 2025.

Under the new initiative, 
Microsoft will focus on providing 
tech & business opportunities 
to start-ups in order to help 
them in improving their 
solutions, making AI accessible 
to everyone and transforming 
their organisations. Programme 
will also help the start-ups in 
reaching out to new customers 
and geographies with the help 
of sales & partner networks of 
Microsoft.

Gen-Next 
Democratic Network’ 
initiative
Under the new initiative called 
“Gen-Next Democratic Network” 
initiative, India is set to host 

young leaders aged under 35. 
This event will be organised in 
November 2021. It has been 
planned by Indian Council for 
Cultural Relations (ICCR). ICCR is 
an autonomous body working 
under the Ministry of External 
Affairs. It deals with the policies 
related to India’s external cultural 
relations. Young leaders would 
be invited from 75 different 
democracies. These young 
leaders will be invited from ruling 
party, opposition party and other 
key parties. 5-7 leaders will be 
invited in different groups, to 
attend the event. This initiative 
has been launched in the light 
of the fact that India has been 
taking a lead role in the area of 
geo politics of democracies.

The inaugural batch will comprise 
of leaders from countries like 
Bangladesh, Bangladesh, Chile, 
Sri Lanka, Indonesia, Japan and 
Zambia. Structure comprises 
of countries representing 
regions and continents such 
as South East Asia and Africa. 
This event will be inaugurated 
by the speaker of Lok Sabha, 
Om Birla. The event will take 
place from November 25. 
Through this event, organisers 
are approaching and trying to 
build relations with Gen-next of 
75 democracies. These people 
will become future leader of 
their respective countries. This, 
through this event, they will get 
a comprehensive idea of rich 
democratic culture in India. They 
will also go to at least one state 
with ICCR.
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G-20 Summit
On October 30th and 31st 
2021 Rome hosted the G20 
Heads of State and Government 
Summit in Italy, with the 
participation of the G20 Heads 
of State and Government, 
of their counterparts from 
invited countries, and of the 
representatives of some of the 
main international and regional 
organizations.

For 2021, the G20, under the 
Italian Presidency, focused on 
three broad, interconnected 
pillars of action: People, Planet, 
Prosperity. The Leaders’ Summit 
is the climax of the G20 process.

Prime Minister Narendra Modi 
and Finance Minister Nirmala 
Sitharaman attended the 
Summit, which was the climax 
of the G20 process and the final 
stage, at Leaders’ level, of the 
intense work carried out within 
Ministerial Meetings, Working 
Groups and Engagement Groups 
throughout the year.

The Summit’s mission was to 
address today’s most pressing 

global challenges and to 
converge upon common efforts 
to recover better from the 
COVID[1]19 crisis and enable 
sustainable and inclusive growth 
in our Countries and across the 
world. As the premier forum 
for international economic 
cooperation, the G-20 leaders 
expressed their commitment 
to overcome the global health 
and economic crisis stemming 
from the pandemic, which 
has affected billions of lives, 
dramatically hampered progress 
towards the achievement of the 
Sustainable Development Goals 
and disrupted global supply 
chains and international mobility. 
They expressed their profound 
gratitude to the health and care 
professionals, frontline workers, 
international organizations and 
scientific community for their 
relentless efforts to cope with 
COVID-19. The G-20 countries 
agreed to further strengthen 
their common response to the 
pandemic, and pave the way for 
a global recovery, with particular 
regard to the needs of the most 
vulnerable.
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Modern India stands as one of the most diverse countries in the world, a 
subcontinent that is home to over 100 languages, over 700 different tribes, 
every major religion in the world, and to some of the world’s largest cities as 
well as remote regions with almost no people.

Because of population diversity, there is immense variety in Indian culture 
as it is a blend of various cultures. Different religions, castes, regions follow 
their own tradition and culture. Thus, there is variation in art, architecture, 
dance forms, theatre forms, music etc.

India is the best example to prove the concept of diversity and unity in 
diversity.  It also has vast linguistic diversity. The 29 states of India have their 
own culture, tradition, and language. The people of the country celebrate 
more than 30 major festivals of various religions, cultures, and communities.

India has an incredible religious diversity. Indian culture is the heritage of 
social norms, ethical values, traditional customs, belief systems, political 
systems, artifacts and technologies that originated in or are associated 
with the ethno-linguistically diverse Indian subcontinent. Indian culture, 
often labelled as a combination of several cultures, has been influenced 
by a history that is several millennia old, beginning with the Indus Valley 
Civilization and other early cultural areas.

Diversity helps in strengthening love and tolerance promoting amity and 
unity and openness to other diverging views. It is the identity that India had 
asserted for long in international foras. Diversity of culture translates into 
diversity of ideas and innovations.

We often read or hear many comparisons of India with the other democratic 
Republic countries of the world across the media. The vast diversity – ethnic, 
linguistic, religious etc. – prevailing among the Indian population is a factor 
which makes India distinct from other democratic Republics of the world. 
Unfortunately, this fact is often forgotten or ignored or overlooked by 
many. In fact, what makes India unique is this diversity. Blindly comparing 
India with the other democratic Republic countries which stand on different 
platforms without giving cognizance to its diversity does not smack of 
practical wisdom.

Diversity
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