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In the very first issue of Executive Knowledge Lines 
way back in August 2005, we wrote about our desire to 
empower our readers to adapt themselves to the changing 
environments influenced by developments in various fields. 
We use the terminology ‘executive’  to cover all our readers 
who sincerely and truthfully execute all their assignments.

Through all our issues till December 2016, we tried to 
help you familiarize with important happenings in areas such 
as science, technology, medicine, agriculture. One thing we 
notice is that developments may have implications other 
than those intended or expected earlier. Developments made 
for the good may be used for the bad, too. We will be able 
to note several such examples. This may be a type of the 
duality principle. Many discoveries and inventions may find 
practical use much later.

The discovery of mesentery and its identification as the 
79th organ of the human body is indeed exhilarating. But its 
functions are yet to be understood. We notice such situation 
with several other discoveries and inventions, especially in 
basic sciences. It takes time for establishing practical uses for 
them, but we hope, sooner or later, their practical uses will 
be established.

Let us hope that EKL will continue to be instrumental 
in familiarizing you with such happenings in times to come. 
In this issue we include a few items from our archives, the 
contents of which we consider are still relevant.

We wish all our readers a Happy, Healthy, 
Prosperous, Purposeful and Contented New Year – 2017

Editor’s Desk
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Archives Line

Turmeric
A Panacea for Total Cure

Manjal in Malayalam, Haldi in Hindi and Turmeric in English is a plant 
with long and broad leaves, as tall as three feet. It belongs to the biological 
family Zingiberaceae, the same family of plants that includes Inchi, Adrak or 
Ginger. Its close relation to the ginger family is reflected in its Chinese name 
- jianghuang, which literally means  yellow ginger. Fleshy extensions of the 
stem of the plant run just under the ground and produce shoots and roots 
for new plants. Both of these underground parts (rhizomes) of turmeric are 
collected after the leaves have died down. Occasionally shredded and used 
fresh, turmeric is more often dried and  
powdered for use. Pale tan or yellow on 
the outside, turmeric rhizomes are orange 
inside. Its brilliant golden yellow color 
is due to the presence of the curcumin 
chemical that also makes it a brilliant and 
active dye.

Though it is a produce of South 
East Asia, it travelled to China  
before the seventh century and also spread across Polynesian islands as far as 
Hawaii and even Easter islands.

It has been mentioned in the Vedas, 
and was commonly used as a medicine 
in ancient India and China. In India, 
it is extensively used in cooking curries 
in kitchen. Though turmeric is most-
ly associated with hot, pungent, thick 
colored curries, it is more of a medi-
cine than a taste enhancer, and we 
need to learn this from the forefathers 
of medicinal sciences in Asia, particu-
larly India and China.

Ethnologically, turmeric, the ther-
apeutic goldmine of the East, occupies 
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an important position in the Hindu psyche. It forms an integral part of 
many sacred Hindu rituals highlighting its importance for mankind. The 
use of turmeric for varied human ailments over the centuries had not been 
put to much scientific evaluation and had been primarily based on the ex-
perience of many generations of traditional physicians from different eth-
nic societies which persistently used this curative herb for varied human 
ailments. A systematic Indian scientific study on turmeric was taken up 
as late as 1970s on its anti-inflammatory characteristics. Lately, this herb 
has attracted almost globally frantic scientific evaluation on many hitherto 
unknown and unexplored aspects.

In Indian folklore, turmeric is considered highly effective in the man-
agement of internal haemorrhages and skeletal injuries people suffer ac-
cidentally. Current  traditional Indian medicine (Ayurveda) recommends 
turmeric against bilary disorders, anorexia, coryza, cough, hepatic disorders 
rheumatism and sinusitis.

The power of turmeric is due to two of its constituents, curcumin and 
tumerin. Curcumin is a yellow, crystalline substance which is a potent phe-
nolic antioxidant- the scavenger of free radicals which account for many 
diseases including cancer. The yield of curcumin ranges between 1.5-3.0 
per cent of the total weight of turmeric powder. Turmerin content of tur-
meric is up to 0.1% of its dry weight. Turmerin by itself is also a strong 
antioxidant and hence protective.

Turmeric is one of the strongest antiseptics known to man. Its healing 
properties are beyond belief. It is aromatic and is considered to be a stim-
ulant for body systems. Since time immemorial, it has been considered 
good for strengthening the stomach and purifying blood. Traditionally, it 
has been considered good as an expectorant for children s irritating cough. 
Grandmas across Asia recommend a glassful of milk with two teaspoon-
fuls of turmeric powder to asthmatic and bronchitic children. It is said to 
have the ability to clear phlegm and reduce spasms of asthma also. For 
people suffering from skin disorders like spots, acne, dryness or discolor-
ation of any kind, turmeric is seen to be very effective. A paste of turmeric, 
fresh cream and sandalwood powder makes for an excellent rejuvenating 
cream, especially for dry, discolored or ageing skin. The turmeric gives 
a glow to the skin, while cream keeps it soft. In fact this was one of the 
best kept secrets of ancient Indian cosmetic knowledge, and royal ladies as 
well as commoners have been using it for centuries. Even today, in India, 
turmeric is considered an essential part of a rejuvenating face mask, that 
needs nothing but natural ingredients, usually off the kitchen shelf. Mixed 
with honey in equal proportions and taken twice a week, turmeric works  
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wonders for reducing body weight, by cleansing the toxins and water re-
tention, making the body look slimmer and toned. When consumed with  
buttermilk or diluted yoghurt, it is an excellent cure for stomach and liver 
disorders. For expelling intestinal worms, turmeric juice (of raw rhizomes), 
taken daily, is very effective. Today, turmeric is considered potentially ben-
eficial for use in connection with symptoms associated with a variety of 
health conditions due to its purported antioxidant, anti-tumor, anti-in-
flammatory, and antibacterial effects. It aids digestion, relieves arthritis, 
treats dysentery, protects the liver, combats heart disease, wards off ulcers, 
prevents certain cancers, and what not!

Medicinal and Therapeutic Properties
The active constituent in turmeric is known as curcumin, which is 

responsible for the following medicinal and therapeutic properties:
v Acts as anti-inflammatory  by lowering histamine levels
v Acts as anti-oxidant protecting against free radical damage
v Protects liver from certain toxins
v Improves circulation by inhibiting blood platelets from sticking 

together. Turmeric  has been used in connection with the following 
conditions and symptoms:

v Digestive  disorders. Curcumin,  one of the active ingredients in 
turmeric, induces the flow of bile, which breaks down fats. Extracts of 
turmeric root inhibited gastric secretion and protected against injuries 
caused by medications such as indomethacin  and reserpine in an animal 
study. Further  studies are needed to confirm  these effects in humans.

v Arthritis. Curcumin is an anti-inflammatory  agent that relieves the aches 
and pains associated with arthritis.

v Cardiovascular conditions.
v Cancer. Turmeric decreased symptoms of skin cancers and reduced the 

incidence of chemically  caused breast cancer in lab animals.
v Bacterial infection. The herb s volatile oil functions as an external 

antibiotic, preventing bacterial infection in wounds.
Animal studies lead researchers to believe that ethanol extracts of 

turmeric may protect the gastric lining against injury caused by drugs such 
as indomethacin and reserpine.
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Turmeric is known to suppress chemically induced chromosomal ab-
errations. Besides, turmeric elevates the activity of anti-cancer enzyme glu-
tathione-s-transferase which protects against free radical damage, also the 
root cause of many other human afflictions. Recent studies indicate that 
turmeric slows the growth and spread of existing cancerous tumors. Because 
the populations that consume turmeric in large quantities have traditionally 
had a lower incidence of Alzheimer s, turmeric is also being investigated 
as an anti-Alzheimer’s medicine. While the results of the ongoing studies 
aren’t conclusive yet, it certainly couldn’t hurt to start incorporating more 
turmeric into your diet. It is often used as a substitute for the very expensive 
saffron, because of its similar flavor and the very strong yellow color it dyes 
the foods it is cooked with. You can add a turmeric-rice side dish to your 
menu by using a recipe for saffron rice and substituting turmeric.

In a study to examine the effect of turmic on smokers, Indian research-
ers added 1.5 grams of turmeric a day (about a teaspoon) to the diet of 16 
smokers for a month. Smokers  urine contains substances (mutagens) that 
cause genetic mutation. Mutagens are often carcinogens, or cancer causers. 
The result was a significant reduction in urinary mutagens.

Turmeric tastes pleasant, but in large amounts it becomes somewhat bit-
ter. If you’d prefer to make a medicinal drink to aid digestion and possibly 
help prevent heart disease, a cup of warm milk with a teaspoon of turmeric 
powder added to it should make a perfect drink.

The resurgence of global interest in turmeric in the last decade or so 
primarily emanates from its recently proven antiatherogenic and anticancer 
potential and also in view of the raging controversy, notwithstanding un-
successful attempts in the USA to get turmeric patented.

The list of its uses for medicinal effect is endless, it would seem. But to-
day, its best and most recognized use is as an essential part of curry powders, 
and is responsible for their strong colors. It has been prescribed as an essen-
tial part of food to cure flatulence and remove toxins from the blood. It also 
forms an intrinsic part of Indian preservative foods like pickles and wafers. 
Indeed, it is hard to imagine an Indian dish without turmeric.            

[EKL April 2006]
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50 Years of  Computing
A Flash Back

The computer has been termed 'The Machine that Changed the World' 
on account of the remarkable breadth and depth of its adoption in almost 
every facet of human discourse. Even more remarkable is the fact that this 
has been archived in very short duration of a few decades. While computing 
devices such as the abacus have been known historically, the concept of a de-
vice that manipulates data on the basis of specific instructions—the 'stored 
program computer[1]'—was first conceived in 1837 by Charles Babbage. It 
is important to note that the first 'programmer' was Babbage's colleague, Au-
gustaAda King, Countess of Lovelace, daughter of the British romantic poet, 
Lord Byron, who wrote 'programs' (series of instructions) even before Bab-
bage had finished construction of his computer. It is interesting to review the 
role of the Government (especially the 
military) in the evolution of computing. 
It was the US Department of Census 
who commissioned Herman Hollerith 
to develop the punch card system for 
its 1890 census. Later on, significant 
advances in computing devices took 
place during the World War II (most of 
it not revealed to the public). It was dur-
ing the Cold War that the Internet was 
conceived as a computer network that would “...degrade gracefully...” under 
enemy attack. TCP/IP was also conceived by the Department of Defence of 
the US. 
Early Computers 

Computing encompasses two aspects: performance ofarithmeticopera-
tions (as can be done by a digital calculator) and programmability. The first au-
tomatic arithmetic device using binary circuits was invented by George Stibitz 
of Bell Labs in 1937. There is some controversy about the first programmable 
device: amongst the earliest are Zuse Z3 (Germany, 1941), Atanasoff-Berry[2]
(US, 1942), Colossus (UK,1944) and Harvard (US, 1944). The first general 
purpose electronic computer was ENIAC (Electronic Numerical Integrator 
And Computer), developed by the US Military. It used vacuum tubes, and 
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was instrumental in carrying out computations for the hydrogen bomb. Dur-
ing the same time, John von Neumann’s work, provided a more elegant and 
flexible design, now called the ‘stored program architecture’ or the von Neu-
mann architecture. 
Semiconductor based Computer

The transistor, invented in 1951, has been one of the most significant in-
ventions of the 20th century. Its importance stems from several aspects: it is 
highly reliable; its manufacture can be highly automated, leading to extremely 
low costs; it can be massively aggregated (as ICs); it has low weight and form 
factor; it has lower operating voltages, making it suitable for battery powered 
applications; it doesn’t require a warm-up period unlike thermionic valves; and 
it is rugged and insensitive to shock and vibration.Transistors were immediate-
ly adapted by the computer industry, but the real breakthrough came in the 
1970s, when microprocessors—integrated circuits that contain the full func-
tionality of a CPU—were invented. These led to the development of diverse 
types of computers, from the mainframe to minicomputers to personal and 
home computers.

This period also saw the emergence of the first high-level languages:  
FORTRAN, COBOL & LISP to begin with, and in the 60s, BASIC and 
ALGOL. ALGOL, first introduced 
in the mid-1950s was the first struc-
tured programming language, and 
besides being thedefactolanguage for 
describing algorithms for the next 
30 years, led to the development of 
several languages, including C and 
Pascal.
Home and Personal Computers

The computing domain in the seventies was dominated by main frames 
and minicomputers. The former ran proprietary operating systems, while 
the latter generally ran Unix (which was invented at Bell Labs in 1969. See 
Illustration 1 for the Filiation of Unix-like systems). Unix today has the 
distinction of running in the largest number of devices, from mainframes 
to wristwatches. A new development, one that was a historic milestone 
in computing, was the emergence of home computers in the late 1970s. 
While the earliest of these (Sinclair ZX80, and AcornAtom) were avail-
able as kits for home assembly, subsequently they were sold assembled 
and ready-to-use. These usually plugged in into a TV for display (usually 
40 column width on account of poor resolution of TVs), cassette play-
ers for storage, and usually used a mix of BASIC and Assemblycode for  
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programming. Popular home computers included TRS-80, Commodore 
PET & 64, BBC Micro, Atari, Sinclair and Apple.

The home computer market grew rapidly in the late 70s, and one of 
the companies that eyed this market was IBM. As a company that mainly 
made mainframes, this represented a significantly different approach for 
IBM. To complete the design faster, it was decided to assemble a com-
puter from readily available parts. The IBM 5150—better known as the 
Personal Computer—was launched on August12, 1981. It had the In-
tel 8088 (running at 4.7 MHz) as its CPU, 256 kb of RAM, a mono-
chrome display, and an optional floppy drive. It also had a TV port and 
cassette player port. Users had the choice of three Operating Systems for 
the PC: CP/M,UCSD p-System and PC-DOS. The latter was developed 
by a small company called Microsoft, which had purchased the Quick 
and Dirty Operating System (QDOS, also called 86DOS) from Seattle 
Computer Products who originally wrote the system, modified it, and li-
censed it as PC-DOS. At a minimum price of about USD 1500, the IBM 
PC too expensive for most people (other home computers were around 
USD 500). This situation changed when the PC clone industry emerged. 
The first clone was from Columbia Data Products in June 1982, short-
ly followed by Compaq. This had the effect of lowering the price sub-
stantially, leading to higher sales. As Microsoft could not sell PC-DOS to 
clone makers (on account of IBM’s licensing conditions), a new product, 
MS-DOS, was created with minor modifications to PC-DOS.The PC 
provided something unique: the concept of a computer platform.Until 
the PC came along, the home computer market was fragmented with no 
compatibility or a dominant market leader. Together, IBM and the clone 
makers, gradually evolved into a platform. More and more software began 
to be written for the PC. One of these caused an upheaval that resulted 
in the PC becoming a business computer from its humble beginnings as 
a home computer. In 1982, Mitch Kapor, a computer programmer, radio 
disk jokey, teacher of transcendental meditation, and linguist, founded 
the Lotus Corporation, and went on to write a program for the PC: Lotus 
1-2-3. Until then, computers were not used by Executives, but only by 
their secretaries (for composing documents) or accountants. 1-2-3, how-
ever, allowed Executives to work with budgets, draw graphs and charts and 
also do elementary database operations such as filtering. It proved to be 
enormously successful and resulted in the PC findings its way to desks of 
Executives. Finally, computing was democratized, and widespread.

10Executive Knowledge LinesJanuary 2017



Graphical User Interfaces
Xerox corporation had set up their Palo Alto Research Centre (PARC) 

in 1970 to speed up innovation. PARC has been responsible for several 
important advances in computing, including the laser printing, Ethernet, 
VLSI, Object-Oriented Programming, InterPress (the precursor of Post-
script) and the mouse. Another of their innovation was the WIMP (Win-
dows, Icons, Menus and Pointer) interface, now called as the GUI. One of 
the first companies to try out the GUI was Apple, on the Lisa in 1983. It 
was not a commercial success, but its successor, AppleMacintosh, evolved 
into a legend. The GUI, or the direct manipulation interface, was one of 
the reasons behind this. The PC, however, had no GUI. In fact, when Al-
dus introduced PageMaker in 1985—thereby literally creating the domain 
of Desktop Publishing—
there were protests from the 
MS-DOS community about 
the lack of a GUI. Although 
Microsoft had started work 
on a GUI system, its release 
was delayed. Finally, Win-
dows 1.0 was released on  
20 November 1985. Windows 1.0 ran as a user process on top of MS-
DOS. It was, however, not very popular. When Aldus released PageMaker for 
the PC, Windows 2.0 was bundled with it. Windows 3.1 brought in several 
improvements such as stability, TrueType Fonts, and networking support.
CPUs and Hardware Changes

IBM had designed the PC around the 8088 chip—internally 16-
bit, but with an 8-bit data bus—for cost reasons (as 8-bit components 
were much cheaper). Soon after its release, there were several hardware 
improvements: the colour graphics adapter (1981), hard disk (PC/
XT in 1983), EGA (1984) and VGA (1987). As Intel rolled out new 
CPUs, the industry also kept pace. Different CPUs included 80286 
(1982), 80386 (the first 32-bit chip, 1985), 80486 (1989), the Pen-
tium Series (1993), Celeron (1998), the illfated Itanium (2001), the 
lowpower Atom (2008) and the Dual-core series (2007). Apple, which 
historically used Motorola CPUs, transitioned from PowerPC chips to 
Intel in 2006. Non-Intel CPUs such as AMD have been successful in  
capturing significant market share. 
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Networking and the Internet
The three popular networking technologies were ArcNet, Ether-net 

and Token Ring. The last was an expensive but highly reliable standard 
from IBM. ArcNet faded away by the mid-80s. Ethernet became more 
popular after moving from coax to unshielded twister pair (UTP). It was 
also standardized by IEEE and ISO and emerged as the dominant net-
working technology. On the software side, Novell’s IPX/SPX protocol was 
dominant until the early 90s, while TCP/IP took over from then. Since 
they used proprietary technologies for networking, it was near impossi-
ble to network early mainframes from different manufacturers. Defence 
Advanced Research Projects Agency (DARPA)wanted to utilize computer 
networks for military use, and had already set up ARPANet by 1969. This 
necessitated the need for alin-gua franca—a common networking protocol  
between heterogeneous computers—for military use. The protocol suite 
thus developed was TCP/IP. Most of the work on TCP/IP was done by 
Robert Kahn and Vint Cerf. TCP/IP allowed redundant connection, 
thus fulfilling the de-sign objective of ‘graceful degradation’. TCP/IP 
also took away the complexity of networking by moving error correction 
from being the responsibility of the network to the two hosts, leaving the 
network it-self much simplified. Thus, TCP/IP was a lean, lightweight 
protocol, able to connect just about any type of computer. Important 
landmarks in the ARPANet’s history include its founding in 1969, the 
first international connection in 1972, invention of email (1972), crea-
tion of the Domain Naming System (1983), and its eventual closure 
in 1990. By this time, the ARPANet hosts had transitioned into the  
Internet.
Conclusion

The growth of the Internet and the technological changes in the 
last two decades have been significant. In particular, the popularity of 
mobile phones, and their transition from communication devices to 
personal entertainment, productivity and utility devices, has made it 
ubiquitous. At the same time, other developments such as social net-
working, the semantic web, cloud/grid/cluster computing, and multi-core  
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computing are bringing about exciting changes. The last two decades have 
also seen several concerns such as security, privacy and environmental 
impact of computing relating to the computing domain. Despite these, 
computing has become pervasive, touching the lives of most people on the  
planet. The future promises even more far-reaching changes.
[1]  The word ‘computer’ was first used in 1613, and referred to 

a human being who specialized in carrying out arithmetic  
computations. From the end of the 19th century, it also began to  
denote a machine.

[2]  The programmability of this device is suspect. However, a 1973 Federal 
Judgement ruled against Sperry Corporation (who held the patent for 
ENIAC) and upheld this device as the first computer in the US.

[Satish Babu]
[EKL Sept 2009]

God’s Helplessness
A man walking along a California beach was deep in prayer. Suddenly 

the sky clouded above his head and, in a booming voice, the Lord said, 
“Because you have tried  to be faithful to me in all ways, I will grant you 
one wish.”

The man said, “Build a bridge to Hawaii so I can drive over anytime 
I want. “The Lord said,“Your request is very materialistic. Think of  the 
enormous challenges for that kind of undertaking. The supports required 
to reach the bottom of the Pacific! The concrete and steel it would take! It 
will nearly exhaust several natural resources. I  can do it, but it is hard for 
me to justify your desire for worldly things. Take a little more time and 
think of something that would honor and glorify me.”

The man thought about it for a long time. Finally he said, “Lord, I 
wish that I could understand my wife. I want to know how she feels inside, 
what she’s thinking when she gives me the silent treatment,why she cries, 
what she means when she says ‘nothing’s wrong,’ and how I can make a 
woman truly happy.” 

The Lord replied, “You want two lanes or four on that bridge?”
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Space at Fifty
An Ongoing Quest

“The exploration and use of outer space, including the moon and 
celestial bodies, shall be carried out for the benefit and in the interests of all 

countries, irrespective of their degree of economic or scientific 
development, and shall be the province of all mankind.”

- Outer Space Treaty, October 10, 1967

What on earth necessitated this 
Outer Space Treaty? The first artificial 
satellite, Sputnik-1, had been launched 
ten years earlier by USSR in 1957, 
which ushered in the Space Age. Dur-
ing those ten years, many man-made 
objects had been sent both by USSR 
and USA to earth orbits, and even to 
the moon and the planets. By that 
time, the imminent presence of human 
beings in space had also come into ac-
ceptance. Besides, the moon was 
thought to be a rich source of useful 
materials including potential fuel for 
nuclear power generation.“Who owns the moon?” was, and still is, an interest-
ing question that captured the attention of policy planners and scientists.This 
resulted in the formulation of the Outer Space Treaty. Incidentally, the disci-
pline of “Space Law” is now a thriving occupation! In the beginning, space 
ventures were undertaken solely by USA and USSR, the major powers at that 
time, for gaining military advantage and boosting national prestige. Cold war 
then fuelled the space race. In due course, however, the interest in space en-
larged beyond all initial expectations. Among the various fields of human en-
deavour, space technology stands out way ahead of others and permeates all 
aspects of our life. Expansion of the frontiers of knowledge from our immedi-
ate environs to the edge of the universe, and, equally, the use of space technol-
ogy to enhance the quality of life on earth constitute the mission of space era.
There are three most important dates in the history of space. They are:  
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October 4, 1957 when Sputnik –1 was launched; April 12, 1961 when a Rus-
sian, Yuri Gagarin made the historic flight in space; and finally, July 20, 1969 
when two Americans set foot on the moon, our nearest celestial neighbor. In a 
total of six missions, 12 Americans walked on the moon during 1969 - 72. 
They had installed a few instruments on the moon for observation. Besides, 
they brought to the earth about 400 kg of moon rock and dust for study. The 
moon has been eagerly waiting for hu-
man footsteps ever since. From the cur-
rent out-look, she will have to wait at 
least until 2020. Prolonged human pres-
ence, however, in earth orbit has now 
become commonplace. Contrasted 
with the 108 minute long space flight of 
Gagarin, there are a few who have stayed 
in space at a stretch for over 2 years. 
There have been space stations like Sky-
lab, MIR and the currently operational 
International Space Station (ISS). Of 
late, space tourism has also been catch-
ing up as a lucrative business. It is pro-
hibitively expensive now for most aspir-
ants but will surely become more 
affordable some day. By the 70’s, many 
highly sophisticated spacecraft were be-
ing sent towards planets, comet tails and 
asteroids. Most remarkably, the probes, 
Voyager I & II, flew by the planets and 
returned pictures with unprecedented clarity. They have now crossed the bor-
ders of our solar system and are drifting away. Other intelligent beings, should 
they ever intercept these probes, will be able to infer from the plaques carried 
onboard that the probes were sent by creatures inhabiting the third planet 
around a star called sun. While these spectacular feats were taking place, nearer 
home however, a wealth of scientific information was being derived from ex-
periments conducted with the help of earth satellites. A notable example of an 
early discovery, in 1958, is the Van Allen Radiation Belt enveloping the earth, 
theoretically predicted long before. This consists of highly energetic atomic 
particles such as protons and electrons which keep going in a spiral path  
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between the poles of the earth at a certain height range from the earth. Unpro-
tected, our spacecraft and space travelers will face serious danger from the en-
ergetic particles in this Belt. Our view of the skies from the earth is clouded by 
our life supporting atmosphere. But space telescopes overcome this limitation 
by operating from several hundred kilometers above the earth. There are sever-
al space telescopes, each viewing the universe through different spectral regions 
such as visible, ultraviolet and infrared. These telescopes have jointly given us a 
composite atlas of the universe with ever increasing definition. Of all the sever-
al space telescopes, the pride of place goes to Hubble Space Telescope which 
has been serving astronomers since 1990 and has been given a second lease of 
life recently by certain repair by Space Shuttle astronauts. Some space probes 
such as COBE and WMAP have furnished clinching evidence in support of 
Big Bang theory concerning the evolution of the universe.The romantic charm 
of space as a new frontier beckoning exploration and discovery gave way, even 
in the early years of the Space Age, to the  recognition that space held the 
promise of vast potential benefits to mankind. Space came to be regarded as 
man’s fourth environment, the other three being land, water and air (geo-
sphere, hydrosphere, atmosphere) which had already been pressed into service. 
Space, in this sense, is a natural resource available for judicious harnessing. A 
few major benefits of space technology are Communication, Meteorology, 
Earth Viewing, and Global Positioning. Thanks to Satellite Communication, 
the earth has shrunk to a global village. Geostationary orbit at 36,000 km 
above the equator is home to most, not all, communication satellites. Lower 
orbits are also used in certain cases. Hundreds of communication satellites 
serve us on a 24 x 7 basis. Satellite-based weather forecasting has been in prac-
tice from the early 1960’s making weather forecast more accurate than ever 
before. Earth Viewing by means of Remote Sensing has an unlimited range of 
applications such as agriculture and forestry, hydrology and water resources, 
oceanography and marine resources, geology and mineral resources, geogra-
phy, cartography, land use studies and population migration, not to mention 
spying on another country! Just as human beings are identified by their voice-
prints and fingerprints, the different features of the earth can be  discerned by 
their signatures in the electromagnetic spectrum. Once we used to depend on 
stars for navigation on land and sea. But today, Global Positioning System 
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(GPS) system is helping us determine our position with unprecedented accu-
racy. Quite expensive some time earlier, GPS receivers have become easily af-
fordable and are now incorporated even in some mobile phones. The most 
widely used positioning system makes use of 24 satellites owned by the De-
partment of Defence, USA. Space technology, particularly concerned with 
human space flight, has gifted humanity with innumerable spin-offs offering 
a wide range of applications in everyday life. Some examples, to name only a 
few, are a broad range of alloys and materials with exotic properties and also 
new manufacturing techniques. A principal beneficiary, however, is medical 
science covering human physiology and surgery, diagnosis and novel drugs, 
medical instrumentation and miniature implants, robotized “walking” chairs 
for the invalid. Since the end of cold war around 1990, there has been a visible 
decline of tempo in space ventures. The former space powers are suffering from 
the pinch of money, and also perhaps, to some lack of competition. The future 
space projects will lay emphasis on broad areas such as monitoring earth’s  cli-
mate, defence against asteroid impact, seeking out life elsewhere, origin of 
planets, revisit to the moon, journey to Mars and beyond and exploring re-
mote universe.  The Universe awaits us ! There has recently been an interesting 
speculation on mankind’s future advanced by a Princeton University Astro-
physicist, Prof. Richard Gott III. He points out certain reasons why we must 
leave earth, not so much for chasing a dream as for survival. He warns us that 
mankind is vulnerable to the same types of catastrophic events, like impact of 
asteroids or comets, runaway climate changes, viral diseases etc, which wiped 
out other species on the earth in our geological past. Now, additionally, there 
are other possibilities created by ourselves like nuclear holocaust and bioterror-
ism. We pose a threat not only to other species but to ourselves, too! Prof. Gott 
points out that a mammalian species lasts, on the average, for 2 million years. 
We may have conquered the planet but it is just a tiny island in the universe, 
and species confined to a single island are often found on the endangered list. 
Invoking the Copernican view, Prof. Gott reminds us that our location in the 
universe is not special. If our species, Homo sapiens, is considered to be about 
200,000 years old, then one could be 95 % confident that human race would 
last between 5100 years and 7.8 million years. Notice those 7.8 million years is 
only a minuscule fraction of the estimated time remaining, about 5 billion 
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years, before the earth will be roasted by the sun when it ultimately becomes a 
Red Giantin its old age. He further proposes that a certain ‘critical population’ 
is essential for humanity to engage in expensive and complex space projects. 
Any catastrophic fall in population due to a variety of reasons could upset the 
current situation favourable for space ventures. Based on similar statistical rea-
soning, he fears that human space program could end any time between 46 
and 1794 years from now, merely a moment in the historical time scale! Prof. 
Gott apparently is not very generous with the time available at our disposal. 
He urges that we must locate another habitable place before human space 
program comes to an end, if only for our very survival. Or else, human species, 
stranded on this planet, would be awaiting the inevitable fate of extinction! 
This prediction may be unjustifiably. It may seem portentous, if not farfetched. 
But it may not be outside the realm of possibility. Take it or leave it! Leaving 
aside Prof. Gott for the time being, let us accept the fact that  technology, in-
evitably, is double edged. What a pity, no invention can be disinvented! There 
are currently sure signs of space being converted to an arena for warfare and 
terrorism.  Humanity mustworry now about nothing but protecting itself and 
its only home at any cost. From up in space, our earth presents a magnificent 
view – a lonely, shimmering sphere abundant in resources, solid yet so fragile, 
a planet whose life processes are inextricably interdependent, where life de-
pends on the delicate balance between man and nature, and, not to mention, 
between man and man. What we don’t see from up there is equally revealing. 
We cannot discern the different countries or separate peoples, we cannot see 
different skin colours or hear different tongues or prayers. What a unifying 
view! Small wonder, a photograph of the earth taken from Apollo 8 spacecraft, 
in 1968, evoked the following response from the American poet, Archibald 
MacLeish:

“To see the Earth as it truly is, To see the riders on the Earth together, 
Brothers on that bright loveliness in the eternal cold.” Space has given us a new 
perspective on the universe, our solar system and our own planet. Can it also 
give us a new perspective on ourselves?

[P. Radhakrishnan]
[EKL Sept. 2009]
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pH  
The Health Monitor

The most telling indicator about one's state of health and arguably the 
most important number to pay attention to if you want a life free of pain, 
inflammation and disease is your body pH. It’s not your weight, BMI, 
blood pressure, cholesterol or triglycerides. The pH factor indicates acidic 
versus alkaline ratio in your body. The pH scale goes from 0 to 14.0 is pure 
acid, 7 is neutral, and 14 is pure alkaline. A child comes into this world 
with an alkaline pH. Without exception, all of the organs, tissues, bones 
and joints work best when the blood pH is slightly alkaline (around 7.365). 
If your pH is even just a little too acidic, aches and pains begin to creep 
up. Tumours (including cancer) may flourish. Diseases can rear their 
ugly heads. Although a number of factors can contribute to an acid pH, 
including stress, environmental toxins, lack of exercise and smoking, 
the number one factor is food. Eating acid-creating foods, especially fast 
food, processed food, meat, dairy, refined carbs and hard to digest meal 
combinations, pulls your pH down toward the acid range. On the other 
hand, when your diet contains many alkaline foods, like fresh fruits and 
vegetables, and is easy for your body to digest, you encourage a more 
alkaline pH.

Let us see some examples of how your body can break down when 
you are acidic. If there are toxins in your blood, that puts a huge strain on 
your heart to do its job. Acid wastes in your system also rob your blood of 
oxygen, which causes your heart tissue to deteriorate. 

Two of the most important functions of the liver are to remove acid 
wastes from the blood and make alkaline enzymes for the body. If you are 
like most people who live in industrialized countries, your blood resembles 
a war zone, with far too many toxins floating around, and your liver is 
constantly being stressed cleaning them out. If that goes on long enough, 
it can completely break down.

The pancreas is responsible for completing digestion in your small 
intestine. And it helps regulate blood sugar by producing insulin. More so 
than any other organ, the pancreas is extremely sensitive to your pH and 
absolutely cannot function when you are acidic. It must have an alkaline 
environment. If your pancreas is not working right, you may develop type 
II diabetes.
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The kidneys create urine and help get rid of excess acid from the body. 
About one litre of blood passes through them every single minute! If your 
blood has too much acid and toxins, your kidneys are over-stressed and 
unable to do their job.

When your stomach properly processes your food, the small intestine 
can finish the job and digestion is completed like it should be. But foods 
that are acid-creating are hard for your stomach to break, and in its efforts 
to do its job, it may overproduce acid. The result can be poorly digested 
food, fewer nutrients being absorbed, and acid rising up into your throat. 
This may lead to acid reflux, hiatal hernia and gastritis. 

Wastes are supposed to easily pass through the colon for excretion. 
But if digestion has not been accomplished properly, they don't move 
through like they should. Instead, they can clog your colon walls, become 
a breeding ground for bacteria and disease and cause you to put on weight. 
Further, the toxins can be reabsorbed into your bloodstream, make you ill 
and encourage the development of food sensitivities. It is no surprise that 
colon cancer is becoming common and many people suffer from chronic 
constipation.

The body automatically becomes acidic upon death so that it can 
decompose as it is supposed to. 

So, how do we ensure this magic 7.365 pH?
The pH value can be obtained through a saliva test or urine test or 

blood test. The saliva test is the least accurate and urine test is slightly more 
accurate. You can also have your blood tested by a doctor. This is the most 
accurate measure but also the most expensive. 

The normal pH for urine is about 6.5 - 6.8. It is acidic because urine is an 
exit for toxins. For saliva it is 7.0 - 7.4 and for blood 7.365 is your target. If 
you test your pH with saliva or urine, it is important to perform the test several 
times at different times of the day, since pH can be affected by what you eat 
or drink.
Tips for ideal pH

Drink at least 5-8 glasses of water per day. Stir in a little fresh-squeezed 
lemon juice to make it more alkaline if you would like. Alkalizing drops are 
also available at health food stores. But avoid drinking tap water direct as it 
may contain chlorine and/or fluoride. Strive to drink filtered or bottled water.

You may eat some "good" acid foods that have valid nutrients, like 
some juicy steak or roasted. 

[CGS]
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Kautilya and his Arthasastra
An Overview

Ancient Indian thinkers hadmade 
outstanding contributions in the field 
of literature, philosophy and social 
sciences. Even in the field of statecraft, 
India had a hoary tradition with many 
distinguished statesmen and adminis-
trators and the political wisdom of the 
country is reflected in its vast literature. 
But the statecraft was systematically pre-
sented only by Kautilya in his Arthasas-
tra, twenty five centuries ago, by rein-
terpreting the theories propounded 
by earlier teachers, tempered with his 
own sound reasoning and this treatise 
is considered to be the greatest work on 
the subject ever written in India. “Kautilya can be said to dominate the entire 
field of Indian statecraft as Sankara dominated the much more crowded field 
of Indian Philosophy”. Nevertheless, the work was completely forgotten for 
centuries and the only sign of its existence was the references in a few famous 
works like Panchathanthra and Neethisara. The veil of oblivion was however 
lifted in 1905, when a Sanskrit scholar Rudrapatna Shamasastry of Mysore 
came across a manuscript of the work in the Oriental Research Institute My-
sore. He was the Librarian of the Institute at that time who later became its 
curator. In fact, this was the manuscript which had been handed over to the 
Institute sometime back by a pandit from Thanjavur of Tamil Nadu. The-
manuscript was in Sanskrit, but written in grantha script instead of devanagari.  
Dr. Shamasastry transcribed, edited and published the Sanskrit edition of the 
work in 1909. He then rendered the work into English and published it in 
1915. Several manuscripts have subsequently been discovered and there is a 
revival of interest in the work in recent years.

The treatise contains fifteen adhikaranas (books). The text itself says that it 
has 150 chapters, 180 prakaranas (sections devoted to specific  topics) and six 
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thousand verses.  Kautilya begins his work with salutations to Sukra and Bri-
haspathi, who are considered to be the founders of the two greatest schools of 
Arthasastra. “After a brief introduction setting the Arthasastra in the context of 
other sciences, Book 1 deals with the King – his training, the appointment of 
ministers and other Officers of the State, the daily routine to be followed by the 
ruler and his safety and security. Book 2 describes the duties of the various ex-
ecutive officers of the State and gives a full picture of the state activities in agri-
culture, mining, leisure activities and so on. Book 3 which is concerned with 
law and the administration of justice, reproduces a complete code of law. Book 
4 deals with the suppression of crime and includes sections on detection of 
crime, control over merchants and artisans, torture and capital punishment. 
Book 5 is a miscellaneous collection of topics including the salary scales of 
Officials. Book 6 is very short containing only two chapters, but both are im-
portant, since they set out the theoretical basis for the whole work. The first 
chapter sets out the theory of the constituent elements of a state and the second 
the theory of foreign policy. Book 7 contains an exhaustive discussion on the 
way in which each of the six methods of foreign policy may be used in various 
situations that are likely to arise in the conduct of foreign policy. Book 8 is 
concerned with vyasanas, usually translated as calamities, which may affect 
adversely the efficient functioning of the various constituent elements. Book 9 
deals with preparation for war and includes topics such as the different kinds 
of troops that could be mobilized, the proper conditions for starting an expe-
dition and the dangers to be guarded against before starting. Book 10 is con-
cerned with fighting and describes the main battle camp, types of battle arrays 
and different modes of fighting. Book 11 has only one chapter and describes 
how a conqueror should tackle oligarchies governed by a group of chiefs in-
stead of a single king. Book 12 shows how a weak king when threatened by a 
stronger king,  should frustrate the latter’s designs and ultimately overcome 
him. Book 13 is concerned with the conquest of the enemy’s fort by subterfuge 
or by fighting. It also describes how the conquered territories should be ruled. 
Book 14 deals with secret and occult practices and the last book describes the 
methodology and the logical techniques used in the work. Though the place-
ment of some books and some chapters may not seem strictly logical, it can be 
said that, by and large, the first five books deal with internal administration and 
the last eight on a state’s relations with its neighbours”. Kautilya, popularly 
known as Chanakya, is in the realm of myths as in the case of other ancient 
Indian personalities. The academic wranglers have also contributed their might 
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to thicken the mist around him making it almost impenetrable. The name 
Kautilya denotes that he is from the kutilagothra, originated from the sage 
Kutila. His real name was Vishnu Gupta and being the son of Chanaka, he was 
also known as Chanakya. One traditional story goes that he was a Kerala Brah-
min (Nambuthiri) who reached Pataliputhra (modern Patna) in search of live-
lihood. But, this story has its own weakness, since historical records reveal that 
the earliest Brahmin settlement in Kerala took place in Sangom age, centuries 
after Kautilya. Another legend is that he was a North Indian brahmin who had 
his education in the famous University of Taxila and he reached Pataliputhra 
for a philosophical contest.  According to Buddhist traditions, he was a vedic 
scholar and an expert in intrigues. He was physically uncouth because of his 
disgusting complexion and deformity of legs. Dhana Nanda, the king of 
Pataliputhra insulted him at a feast and asked him to leave while he was eating. 
Being very sensitive to insults, he was infuriated and took a vow not to tie his 
fore lock until he destroyed the Nanda dynasty. By his firm determination and 
intrinsic machinations he could overthrow the king and install Chandragupta, 
the grand father of Emperor Asoka, on the throne.The spectacular victory over 
the Nandas is, however, referred to by Kautilya himself at the end of Arthasas-
tra. “Legend has it that Kautilya, after  installing Chandragupta on the Maga-
dha throne, himself lived in he cremation ground on the outskirts of the impe-
rial city of pataliputra, in a modest thatched hut pursuing the injuncted 
brahminical profession of training pupils. He contented himself by playing the 
intermittent, yet powerful role of an occasional super advisor to Emperor 
Chandragupta, having secured for him the services of Rakshasa, the popular 
advisor to the Nanda dynasty, as a regular minister. His paradoxical life, im-
bued with fanatical fervour in fighting the Nandas, single minded devotion in 
setting up the Mauryan dynasty, aversion to power or pelf in leading a life of 
renunciation in a mud hut in the cremation grounds, created a wealth of leg-
end and lore around Kautilya’s life, scattered in ancient Hindu, Jain and Bud-
dhist literatures”. The most famous among the students trained by Kautilya 
was Kamandaka, the author of Nitisara and he has paid glowing tributes to his 
mentor, in his work. Even the great poet Kalidasa was influenced by the 
Arthasastra of Kautilya and there are scholars who believe that his presentation 
of king Raghu in Raghuvamsa is based on Kautilya’s notion about an ideal 
king. Yet, it cannot be denied that he had to face criticisms from several quar-
ters. Dandi, the author of Dasakumara charita and Bana, the author of Kad-
ambari, tried to expose Arthasasthra by launching satirical attack on the work. 
The  attack, though unjustified, is still going on, with the result that even those 
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who have not heard of Kautilya or his work use frequently Chanakya as a ge-
neric term to denote unethical or treacherous persons. The main criticisms 
against him are negligence of ethics, treacherous fighting, exploitation of reli-
gion for political ends and ruthless spy system. On these grounds, he is also 
compared with Machiavelli, the Italian politician and the author of ‘The 
Prince’, who firmly believed that the end justifies the means. But this is an 
uncharitable comparison because Kautilya prescribes high standards of person-
al character for the ruler unlike Machiavelli who ignores it. As V.R.R. Dikshitar 
has pointed out “Kautilya is no originator of any new system of political sci-
ence. Secondly, Kautilya’s study is not narrow, limited and confined to certain 
aspects of polity as Machiavelli’s undoubtedly is. Thirdly, the ideal in Kautilya 
is not territorial aggrandisement but conquest with a higher aim in view. The 
Hindu ideal has all along been that the conquest of the earth was the means 
towards the realising of the end, namely the attainment of heaven. This has 
been demonstrated by the author in season and out of season. Lastly, Kautilya 
has nowhere sacrificed religion and moral principles towards his one end, 
namely public welfare”. Moreover he has advised immoral and unethical 
methods only when it becomes inevitable in the interest of the state and that 
too with the stipulation that they are to be exercised only towards wicked per-
sons. It should not be overlooked that he was the first statesman to advise that 
a ruler should do nothing against the wish of the people and to proclaim loud-
ly that the basis of happiness is ethics. The prime minister of a powerful empire 
with such lofty principles, who voluntarily accepted poverty and lived in a 
humble mud hut after his retirement, could only be a saint and certainly not a 
sinner. It is of common knowledge that the discovery and publication of 
Arthasastra by R. Shamasastry gave a fillip to Sanskrit studies and helped to 
remove many misconceptions about the ancient Indian society. Vincent Smith, 
the author of the ‘History of Ancient India’ has acknowledged in the preface to 
the second edition of his book that ‘the description of the Maurya Empire and 
administration has been revised with special regard to the discovery and partial 
publication by Mr. R. Shamasastry of the ancient treatise on the art of government, 
ascribed to Chanakya, or Kautilya the minister of Chandragupta Maurya’. Several 
such revisions of ancient history of India have since been made in the light of the 
materials in the treatise and this testifies the great value of the work.

[ N S Mannadiar]
[EKL Sept. 2009]
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Insomnia
Inevitable Part of  Modern Life

Wishing goodnight may be to wish a sound sleep in the night. But for 
many, it remains a wish only. A good night’s sleep is an integral compo-
nent of physical and emotional health. Unfortunately, insomnia, or lack 
of sleep, is often a part of modern life and can be associated with limiting, 
next-day consequences that include:
• Tendency to make more mistakes and errors 
• Decreased ability to accomplish daily tasks
• Increased difficulty getting alongwith others

Sleep is as essential for human and animal well being as food and water. 
Sleep affects our daily functioning and our physical and mental health 
in many ways that we are just beginning to understand. After infancy, 
humans function the way the world turns – on a natural daily cycle that 
repeats itself every 24 hours in the circadian rhythm. Most adults sleep 
for six to eight hours, usually at night and without interruption. A few 
nights of poor sleep do us no harm, but prolonged insomnia can have 
serious consequences. Insomnia is one of the most commonly reported  
healthproblems: About one in three people encounters sleep problems in 
a given year, and women are affected twice as often as men. Because sleep 
patterns change with age, most sleep problems are reported by the elderly. 
Insomnia can be described in terms of both duration and severity. Tran-
sient insomnia is associated with a temporary disturbance of one’s normal 
sleeping pattern – caused, perhaps, by travel or relocation–and usually 
lasts no more than a few nights. Short-term insomnia, lasting two or three 
weeks, can accompany worry or stress and typically disappears when the 
apparent cause is resolved. Chronic insomnia is a more complex prob-
lem with potentially serious effects, including immune disorders: When 
people are deprived of sleep over long periods, the body’s production of 
natural killer cells – an important part of the immune system – becomes 
suppressed, potentially lowering resistance to disease.
Causes of Insomnia

Insomnia may be caused by physical illness, a stress-filled lifestyle,  
excessive caffeine consumption, or chronic pain; or it may simply be the  
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result of poor sleeping habits, such as napping during the day and going 
to bed at irregular hours. It is often linked to alcohol or drug abuse and 
to certain medications. Psychological factors alone account for about half 
of all insomnias evaluated by sleep therapists. For example, stress brought 
on by situations like a troubled marriage, a chronically ill child, or an un-
rewarding job can disrupt sleep. Depression is one of the most common 
causes of insomnia, and people with anxiety, schizophrenia, and other psy-
chiatric disorders may also sleep poorly. Certain physical illnesses interfere 
with sleep, especially disorders of the heart, lungs, kidneys, liver, pancreas, 
and digestive system. Other important physical causes include heartburn, 
chronic pain, and breathing disorders, such as sleep apnea. Insomnia often 
accompanies menopause, when sleep is disrupted by hot flashes or night 
sweats. Abnormal blood sugar levels can cause people suffering from dia-
betes or low blood sugar to wake up during the night. 

Some habits and lifestyles which may impede the sleep pattern are: 
• Sedentary behavior and keeping an erratic schedule
• Over-consumption of caffeine, alcohol and other stimulants and de-

pressants
• Over-the-counter drugs and prescription medications
• Accidental or deliberate misuse of sleeping pills
• Use of electric blankets

Many illnesses are disturbing enough to the body that the normal sleep 
pattern is disrupted. Among them is the mysterious ailment called Restless 
Leg Syndrome (RLS). Sufferers describe an unpleasant, creepy-crawly sen-
sation when they lie still, causing an irresistible urge to move their limbs, 
even during sleep. 

A common cluster of causes known as Circadian Rhythm disorders 
includes jet lag and shift-work sleep disorder. Airplane travel over sever-
al time zones disrupts the body’s biological clock, which may not adjust 
itself to the time change for several days. An irregular work schedule or 
changing from daywork to a night shift can also cause insomnia until a 
person adjusts to the new sleep pattern; some people never adjust com-
pletely. Environmental factors such as temperature, humidity, noise, light, 
and stale air can cause insomnia or reduce the quality of sleep, even when 
they don’t actually keep you awake. Circadian Rhythm Circadian rhythms 
are regular changes in mental and physical characteristics that occur in 
the course of a day. Most circadian rhythms are controlled by the body’s 
biological “clock” called the supra chiasmatic nucleus (SCN) containing 
about 20,000 neurons.The SCN rests in a part of the brain called the  
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hypothalamus, just above the point where the optic nerves cross. Light 
that reaches photo receptors in the retina (a tissue at the back of the eye) 
creates signals that travel along the optic nerve to the SCN. By depriving 
people of light and other external time cues, scientists have learned that 
most people’s biological clocks work on a 25-hour cycle rather than a 24-
hour one. But because sunlight or other bright lights can reset the SCN, 
our biological cycles normally follow the 24-hour cycle of the sun, rather 
than our innate cycle. Circadian rhythms can be affected to some degree 
by almost any kind of external time cue, such as the beeping of your alarm 
clock, the clatter of a garbage truck, or the timing of your meals. Many 
people with total blindness experience life-long sleeping problems because 
their retinas are unable to detect light.These people have a kind of perma-
nent jet lag and periodic insomnia because their circadian rhythms follow 
their innate cycle rather than a 24-hour one.

Nerve-signaling chemicals called neurotransmitters control whether 
we are asleep or awake by acting on different groups of nerve cells, or 
neurons, in the brain. Neurotransmitters appear to “switchoff” the signals 
that keep us awake. Research also suggests that a chemical called adenosine 
builds up in our blood while we are awake and causes drowsiness. This 
chemical gradually breaks down while we sleep.

In sleep, we usually pass through five stages including the stage of REM 
(Rapid Eye Movement). These stages progress in a cycle from stage 1 to 
REM sleep, then the cycle starts over again with stage 1. We spend almost 
50 percent of our total sleep time in stage 2 sleep, about 20 percent in 
REM sleep, and the remaining 30 percent in the other stages. Infants, by 
contrast, spend about half of their sleep time in REM sleep.

During stage 1, which is light sleep, we drift in and out of sleep and 
can be awakened easily. Our eyes move very slowly and muscle activity 
slows. People awakened from stage 1 sleep often remember fragmented 
visual images. Many also experience sudden muscle contractions called 
hypnic myoclonia, often preceded by a sensation of starting to fall. When 
we enter stage 2 sleep, our eye movements stop and our brain waves (fluc-
tuations of electrical activity that can be measured by electrodes) become 
slower, with occasional bursts of rapid waves called sleep spindles. In 
stage 3, extremely slow brain waves called delta waves begin to appear, 
interspersed with smaller, faster waves. By stage 4, the brain produces del-
ta waves almost exclusively. It is very difficult to wake someone during 
stages 3 and 4, which together are called deep sleep. People awakened 
during deep sleep do not adjust immediately and often feel groggy and  
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disoriented for several minutes after they wake up. Some children  
experience bedwetting, night terrors, or sleepwalking during deep sleep.

When we switch into REM sleep, our breathing becomes more rapid, 
irregular, and shallow, our eyes jerk rapidly in various directions, and our 
limb muscles become temporarily paralyzed. Our heart rate increases, our 
blood pressure rises, and males develop penile erections. People awakened 
during REM sleep often describe bizarre and illogical tales about dreams.

The first REM sleep period usually occurs about 70 to 90 minutes after 
we fall asleep. A complete sleep cycle takes 90 to 110 minutes onaverage. 
The first sleep cycles each night contain relatively short REM periods and 
long periods of deep sleep. As the night progresses, REM sleep periods 
increase in length while deep sleep decreases. By morning, people spend 
nearly all their sleep time in stages 1, 2, and REM.

People awakened after sleeping more than a few minutes are usually 
unable to recall the last few minutes before they fell asleep. This sleep-re-
lated form of amnesia is the reason people often forget telephone calls or 
conversations they’ve had in the middle of the night. It also explains why 
we often do not remember our alarms ringing in the morning if we go 
right back to sleep after turning them off. 
How long one should sleep

The amount of sleep each person needs depends on many factors, in-
cluding age. Infants generally require about 16 hours a day, while teenagers 
need about 9 hours on average. For most adults, six to seven hours a night 
appears to be the best amount of sleep. Getting too little sleep creates a 
“sleep debt,” and your body will demand that the debt be repaid.

Many studies make it clear that sleep deprivation is dangerous.
Sleep-deprived drivers are found to perform as badly as or worse than 
those who are intoxicated. Driver fatigue is responsible for many motor 
vehicle accidents and consequent deaths. Since drowsiness is the brain’s last 
step before falling asleep, driving while drowsy can - and often does - lead 
to disaster. Caffeine and other stimulants cannot overcome the effects of 
severe sleep deprivation.

Too little sleep may lead to impaired memory and physical perfor-
mance and reduced ability to carry out math calculations. If sleep dep-
rivation continues, hallucinations and mood swings may develop. Some 
experts believe sleep gives neurons used while we are awake a chance to 
shut down and repair themselves. Without sleep, neurons may become 
so depleted in energy or so polluted with byproducts of normal cellular 
activities that they begin to malfunction. Sleep also may give the brain a 
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chance to exercise important neuronal connections that might otherwise 
deteriorate from lack of activity.

Deep sleep coincides with the release of growth hormone in children 
and young adults. Many of the body’s cells also show increased produc-
tion and reduced breakdown of proteins during deep sleep. Proteins are 
the building blocks needed for cell growth and for repair of damage from 
factors like stress and ultraviolet rays. Activity in parts of the brain that 
control emotions, decision-making processes, and social interactions is 
drastically reduced during deep sleep, suggesting that this type of sleep 
may help people maintain optimal emotional and social functioning while 
they are awake.

Sigmund Freud, who greatly influenced the field of psychology, be-
lieved dreaming was a “safety valve” for unconscious desires. Only after 
1953, when researchers first described REM in sleeping infants, did sci-
entists begin to carefully study sleep and dreaming. They soon realized 
that the strange, illogical experiences we call dreams almost always occur 
during REM sleep. While most mammals and birds show signs of REM 
sleep, reptiles and other cold-blooded animals do not.

REM sleep begins with signals from an area at the base of the brain 
called the pons. The pons sends signals that shut off neurons in the spinal 
cord, causing temporary paralysis of the limb muscles. If something in-
terferes with this paralysis, people will begin to physically “act out” their 
dreams – a rare, dangerous problem called REM sleep behavior disorder. 
A person dreaming about a ball game, for example, may run headlong into 
furniture or blindly strike someone sleeping  nearby while trying to catch 
a ball in the dream.

REM sleep stimulates the brain regions used in learning. This may be 
important for normal brain development during infancy, which would  
explain why infants spend much more time in REM sleep than adults. 
Like deep sleep, REM sleep is associated with increased production of pro-
teins. One study found that REM sleep affects learning of certain mental 
skills. People taught a skill and then deprived of non-REM sleep could 
recall what they had learned after sleeping, while people deprived of REM 
sleep could not.

[For details: http://counsellingresource.com/distress/sleep/understand-
ing.html]

[CGS]
[EKL May - June 2006]
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One of the most famous and tra-
ditional styles of painting is the clas-
sical South Indian variety known as 
the Thanjavur painting. This style 
originated in Thanjavur in the 17th 
century when this area was under 
the rule of the Nayakas of Thanjavur 
who governed the state on behalf of 
the Rayas of Vijayanagara. The Nay-
akas of Thanjavur encouraged Tamil 
and Telugu literature as well as the 
arts which included music, dancing 
and painting.

 The images and other sacred 
icons in the Hindu temples formed 
the subjects of these paintings. Episodes from the Hindu religious texts 
were also depicted in these paintings. The main figure or figures were usu-
ally shown as occupying a mandapa or some other limiting space within 
the central portion of these pictures. Apart from Hindu sacred themes, 
subjects from other religions such as Jain, Sikhism and Islam were depict-
ed in these pictures. Sometimes these paintings were based on even secular 
themes. Thanjavur paintings were influenced by other regional styles such 
as Deccani, Vijayanagar, Maratha and even by the European form of this 
art. 
The Historical background of this art form

During the days of the Vijayanagar Empire Hindu artistic traditions 
were well protected and nurtured. However in 1565 the Vijayanagar 
Empire was vanquished by the Deccan Sultanates at the battle of Ta-
likota. One consequence of this debacle was that the some of the artists 
who had been dependent on the patronage of the Empire migrated to 
Thanjavur where they enjoyed the patronage of the Nayaks. 

Thanjavur Paintings
The Fusion of  Cultures

Tanjore Painting of Adi Parashakti
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But the Nayaks were overthrown by the Marathas who, under 
Ekoji took control of Thanjavur. He was the half-brother of Chha-
trapati Shivaji. The Maratha conquerors too patronized the painters 
of Thanjavur who in turn adopted the Maratha style of painting. The 
combination of the Maratha influence and the local variety led to the 
evolution of the distinctive Thanjavur style of painting. The Than-
javur artistes not only painted and decorated the temples but also 
worked on the palaces of the royalty and the nobility, and other major  
buildings.

During the reign of the Marathas Thanjavur underwent intermit-
tent wars with the Nawab of Arcot, and Haider Ali of Mysore. Despite 
these political upheavals Ekoji and his successors like Tulajaji and Ser-
foji II continued patronizing the Thanjavur atelier. It was during the 
reign of Serfoji II that Thanjavur painting thrived.  There was a lot of 
progress in art during this period.  

The last Maratha ruler Shivaji II passed away without leaving a male 
heir. Under the infamous Doctrine of Lapse of the British, Thanjavur 
was added to the British Dominions in India in the early 19th centu-
ry. After the departure of the Marathas from the scene, their place as 
the patrons of the Thanjavur atelier was taken over by the mercantile 
Chettiar community. Under the influence of the Chettiars, who were 
Shavites, the painters adopted Shaivite themes for their paintings.

In Koviloor, in the Idukki district of Kerala, there is a Chettiar 
monastery in which large Thanjavur paintings have been displayed. 
These paintings depict the lives of Saivite saints or Nayanmars as they 
are called. A large painting in the Bhimarajagoswami monastery of 
Thanjavur shows 108 Vishnu temples.  The Thanjavur artists also en-
joyed the patronage of the British who were in Thanjavur during the 
early years of the 19th century.
Techniques used in Thanjavur Painting

Rich colours are used in these paintings. Gold foil as well as glass 
beads add to the glitter of these works. Sometimes semi-precious and 
even precious stones are used. These paintings are done on planks of 
wood in panels. They are referred to as palagai padam which is the 
Tamil translation of pictures on wooden planks.

In another variety of  Thanjavur art, painting  is done on canvas 
fixed on a wooden plank with Arabic gum. The wood is generally teak 
or jackfruit. A coating of a paste made of French chalk or powdered 
limestone and a binding medium is evenly applied and then dried. In 
the next step a detailed outline of the drawing is made. The surface, on 
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which the painting is to be made, is primed in a manner which ensures 
that the   oil paint would stick to it. The material used for preparing 
the surface is made from a mixture of paint pigment, chalk and binder. 
It protects the canvas fibres, provides an easy surface to work on and 
ensures that the canvas does not crack if it is rolled. Gold leaf and 
stones of various hues are inlaid in specific areas like pillars, arches, 
thrones and dresses. Lastly, the colours are spread onto the drawing.

During the earlier times the artists used vegetable and mineral dyes 
but now in present times chemical paints are favoured. The outlines 
of the drawings are done in dark brown or red, while the background 
is usually red. However blue and green are also used. Blue is used for 
Lord Vishnu and the sky while Lord Nataraja is white. His consort 
Sivakami is coloured green. The figures usually have rounded faces, 
smooth, sleek bodies and almond-shaped eyes. The European influ-
ence could be seen in the depiction of seraphs and angels.

[Padma Mohan Kumar]

Nobel Prize Acceptance
Speech by Rabindranath Tagore

“I do not think that it is the spirit of India to 
reject anything, reject any race, reject any culture.
The spirit of India has always proclaimed the ideal 
of unity. This ideal of unity never rejects anything, 
any race, or any culture. It comprehends all, and 
it has been the highest aim of our spiritual exer-
tion to be able to penetrate all things with one 
soul, to comprehend all things as they are, and 
not to keep out anything in the whole universe to comprehend all things 
with sympathy and love. This is the spirit of India. Now, when in the  
present time of political unrest, the children of the same great India cry for 
rejection of the west, I feel hurt. I feel that it is a lesson which they have 
received from the west... Such is not our mission. India is there to unite 
all human races.”

[Excerpts from the speech  delivered on  26 May 1921, at Stockholm]
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Biomimicry
Mimicking the Nature

Biomimicry is a new science that studies nature’s 
models to create products, processes, and policies that 
are well-adapted to life on earth over the long haul, and 
then emulates them to solve human problems sustaina-
bly.  If we want to consciously emulate nature's genius, 
we need to look at nature differently.  In biomimicry, 
we look at nature as model, measure, and mentor. Re-
searchers use the inspirations found in nature to emu-
late "life's genius" for the purpose of improving manu-
facturing processes, creating new medicines, chang-ing 
the way people grow food, or harnessing energy. Bio-
mimicry, also termed as bionics, biomimetics, biogno-
sis, orbionical creativity engineering, is the application of biological meth-
ods and systems found in nature to the study and design of engineering 
systems and modern technology. The word "bionic" was coined by Jack 
E. Steele in 1958, to mean - "like life". Sometimes it is also interpret-
ed as "biology" + "electronics". The transfer of technology between life 
forms and synthetic constructs is desirable because evolutionary pressure 
typically forces living organisms to become highly optimized and efficient. 
Examples of bionics in engineering include the hulls of boats imitating 
the thick skin of dolphins, sonar, radar, and medical ultrasound imag-
ing imitating the echo location of bats. In the field of computer science, 
the study of bionics has produced artificial neural networks and artificial 
intelligence. Evolutionary computation was also motivated by bionics 
ideas but it took the idea further by simulating evolution in silicon and 
producing well-optimized solutions that had never appeared in nature. 
Animals, plants, and microbes are the consummate engineers in nature. 
They have found what works, what is appropriate, and most important, 
what lasts here on Earth. Failures are fossils, and what surrounds us is the 
secret to survival. This is the real news of biomimicry. Often, the study 

January 2017 Executive Knowledge Lines33



of bionics emphasizes implementing a function found in nature rather 
than just imitating biological structures. For example, in computer sci-
ence, cybernetics tries to model the feedback and control mechanisms 
that are inherent in intelligent behavior, while artificial intelligence tries 
to model the intelligent function regardless of the particular way it can be 
achieved.One example is the attempt to learn from and emulate the in-
credible ability of termites to maintain virtually constant temperature and 
humidity in their habitat, despite an outside temperature variation from 
3°C to 42°C during the day.The Eastgate Centre, a midrise office complex 
in Harare, Zimbabwe, constructed as a model oftermite habitat, stays cool 
without air conditioning and uses only 10% of the energy of a conven-
tional building of its size. Another example is modeling the echolocation 
of bats in darkness and adapting that functionality into a cane for the 
visually impaired. Research performed at the University of Leeds (in the 
UK) ledto the UltraCane, a product manufactured, marketed and sold by 
Sound Foresight Ltd.Biomimetic scientists in 2004 designed “Morphing 
aircraft wings” that change shape according to the speed and duration of 
flight. They were inspired by different bird species that have differently  
shapedwings according to the speed at which they fly. In medicine, Bion-
ics means the replacement or enhancement of organ  or other body parts 
by mechanical versions. Bionic implants differ from mere prostheses by 
mimicking the original function very closely, or even surpassing it. The 
best known bionic implant is the cochlear implant, a device for deaf peo-
ple. Fully functional artificial hearts have alreadybeen developed.  Medical 
adhesives involving glue and tiny nano hairs are being developed based 
on the physical structures found in the feet of geckos. Professor Kwabena 
Boahen of the Department of Bioengineering at the University of Penn-
sylvania developed a silicon retina that was able to process images in the 
same manner as a living retina. He confirmed the results by comparing the 
electrical signals from his silicon retina to the electrical signals produced 
by a salamander eye while the two retinas were looking at the same image. 
In a more specific meaning, it is a creativity technique that tries to use bi-
ological prototypes to get ideas for engineering solutions. This approach is 
motivated by the fact that biological organisms and their organs have been 
well optimized by evolution.

[www.biomimicryinstitute.org]
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Edible Seaweeds 
Their Nutritional value and Uses

Seaweeds or macroalgae are plant-like organisms, seen on rocks or 
hard substrata of coastal areas. 221 species of algae are available world-
wide and are identified to have great 
importance in pharmaceutical and 
agricultural industries. They are 
found to be edible and also being 
used in cosmetics, fertilizers, indus-
trial gums and chemicals all over 
the world. The major utilization of 
these weeds as food is in Asia, par-
ticularly Japan, Korea and China.  
They are classified based on various 
properties such as pigmentation, 
chemical nature of photosynthetic 
storage product, the organization 
of photosynthetic membranes, and 
other morphological features. Tra-
ditionally, they are categorized into 
four different groups namely Blue-
green algae, Red algae, Brown algae 
and Green algae on the basis of their 
color. The photosynthetic mecha-
nism of seaweed is very similar to 
that of land-based plants. They are 
generally more efficient in convert-
ing solar energy into biomass, be-
cause of their simple cellular structure and being submerged in an aqueous  
environment with access to water, CO2 and various other nutrients.
How about its nutritional composition?

Macroalgae are considered as the food supplement for 21st century, 
since they are highly rich in proteins, lipids, polysaccharides, minerals, 

Sargassum (Sargassum fusiforme)                               

Seagrapes (Cauler palentillifera)
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vitamins, and enzymes. They are rich sources of many vitamins, such 
as A, C, B1, B2, B3 and B6, as well as minerals like  iodine, calcium, 
potassium, magnesium,  iron and high levels of omega-3 fatty acids. 
The concentration of vitamins B12, B1, panthothetic acid, folic, and 
folinic acids are generally higher in greens and reds than in browns. 
Brown alga is a rich source of iodine and has a high content of poly-
saccharides. The extracts are used as alginate, carrageenan and agar in 
Western food industry and these compounds also possess potential 
nutritional benefits. Furthermore, the nutrient compositions of sea-
weeds vary by species, the geographic area, season and temperature of 
water. These sea-vegetables have high nutritional interest as low calorie 
food, but rich in vitamins, minerals and dietary fibers. The value of 
protein and carbohydrate is relatively similar to that of oats.
What are its applications?

In Asia, seaweeds have been used as salads, soups and as low calorie 
dietetic foods. This extracts have been used in food industries as pre-
servatives. Some seaweeds polysaccharides are used by food industry as 
texture modifiers because of their high viscosity and gelling properties. 
Seaweeds are repository of various active principles like alkaloids, flavonoids, 
phenolic compounds and tannins. They have therapeutic implications as an-
timicrobial, anti-oxidant, anticancer, anti-inflammatory, antithrombotic, an-
ticoagulant, neuroprotective, anticancer, antiallergic and antiobesitic agents. 
Seaweed is also used as a fertilizer and animal feed additive which is suitable 
for use in organic agriculture.

Some mouthwatering recipes of  Seaweeds:
• Coconut Oil Sriracha with Nori: This mix is like eating sushi in pop-
corn form. It is tasty, especially if you are a fan of umami (Japanies) flavors.
• Zesty Seaweed Chips: Brush with seasoning and sesame oil, then 
lightly toast. 
• Hijiki Seaweed Salad: This traditional Japanese salad is a combina-
tion of salty and sweet from being cooked in soy sauce and sugar. 
• Veggie Jim: These snacks are made with sunflower and pumpkin seeds, 
then wrapped in seaweed sheets.  
• Korean Rolled Omlet with Seaweed: The seaweed rolled into the 
middle gives this egg dish bite and a little bump of flavor.

[Aswathy T.R,  Research Scholar, Dept. of Computational Biology and 
Bioinformatics, University of Kerala] 
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Calendars of  the World
From Julian to Gregorian

The Gregorian calendar in use today  was first proposed by the Calabrian 
doctor aloysius Lilius and decreed by Pope Gregory XIII, after whom it was 
named, on 24 February 1582. It is a revision of the Julian calendar, counting 
years from the traditional Incarnation of Jesus and qualified as Anno Domini 
(AD) or Common Era (CE). Years before this date are labeled Before Christ 
(BC), or Before the Common Era (BCE).In the Julian calendar, every year 
that is exactly divisible by four is a leap year. But in Gregorian calendar years 
that are exactly divisible by 100 are non-leap years, and centurial years that are 
exactly divisible by 400 are still leap years. For example, the year 1900 is not 
a leap year; nut the year 2000 is a leap year. Thus, the differentiating feature 
of the Gregorian calendar is that it omits 3 leap days every 400 years. The 
Catholic church maintained a tabular lunar calendar, which was primarily to 
calculate the date of Easter. A perpetual lunar calendar was created, in the sense 
that 30 different arrangements for lunar months were created. One of the 30 
arrangements applies to a century. When the arrangement to be used for a giv-
en century is communicated, anyone in possession of the tables can find the 
age of the moon on any date, and calculate the date of Easter. Easter as Basis 
The Church of alexandria celebrated Easter on the Sunday after the 14th day of 
the moon that falls on or after the equinox, which they placed on 21 March. 
However, the Church of Rome regarded 25 March as the equinox and used 
a different cycle to compute the day of the moon.  In the alexandrian system, 
since the 14th day of the Easter moon could fall at the earliest on 21 March, 
its first day could fall no earlier than 8 March and no later than 5 April. This 
meant that Easter fell between 22 March and 25 April. In Rome, Easter was 
not allowed to fall later than 21 April, that being the birthday of Rome. As a 
compromise to celebrate Easter on the same day, both churches had adopted 
the alexandrian Easter. However, the reckoned Moon that was used to com-
pute Easter was fixed to the Julian year by a 19 year cycle. This approximation 
built up an error of one day every 310 years, so by the sixteenth century the  
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lunar calendar was out of phase with the real Moon by four days. For the compu-
tation of calendar, solar year was assumed to have a duration of 365.2425 days, 
and mean tropical year was considered to have 365.24219 days. This fact made 
the choice of approximation particularly appropriate as the purpose of creating 
the calendar was to ensure that the equinox would be near a specific date (21 
March). Aloysius Lilius proposed a 10 day correction to compensate the drift 
that had occurred in the calendar so far, and the imposition of a leap day in only 
97 years in 400 rather than in 1 year in 4. The 19-year cycle used for the lunar 
calendar was also to be corrected by one day every 300 or 400 years (8 times in 
2500 years) along with corrections for the years (1700, 1800, 1900, 2100 etc.) 
that are no longer leap years. In fact, a new method for computing the date of 
Easter was introduced. In 1577 a Compendium was sent to expert mathema-
ticians outside the reform commission for comments. Some of these experts 
opined that Easter should be computed from the true motions of the sun and 
the moon, rather than using a tabular method, but these recommendations 
were not adopted. Gregory dropped 10 days to bring the calendar back into  
synchronization with the seasons. Lilius originally proposed that the 10-day 
correction should be implemented by deleting the Julian leap day on each of 
its ten occurrences during a period of 40 years, thereby providing for a gradual 
return of the equinox to 21 March. Accordingly, when the new calendar was 
put in use, the error accumulated in the 13 centuries  was corrected by a dele-
tion of ten days. The last day of the Julian calendar was Thursday, 4 October 
1582 and this was followed by the first day of the Gregorian calendar, Friday, 
15 October 1582 without affecting the cycle of weekdays. 
Change Over 

The adoption of change to Gregorian calendar by countries of the world 
was slow and gradual. Britain and the USA adopted the Gregorian calendar 
only in 1752 by which time it was necessary to correct by 11 days. Wednes-
day, 2 September 1752 was followed by Thursday, 14 September 1752. After 
1753, the tax year in Britain continued to operate on the Julian calendar and 
began on 5 April. A 12th skipped Julian leap day in 1800 changed its start 
to 6 April. It was not changed when a 13th Julian leap day was skipped in 
1900, so the tax year in Britain still begins on 6 April. In alaska, the change 
took place when Friday, 6 October 1867 was followed again by Friday, 18  
October after the US purchase of alaska from Russia, which was still on the  
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Julian calendar. Instead of 12 days, only 11 were skipped, and the day of the 
week was repeated on successive days with the change to the Gregorian calen-
dar. In Russia the Gregorian calendar was accepted after the October Revolu-
tion (so named because it took place in October 1917 in the Julian calendar). 
According to the Gregorian Calendar, the anniversary of the October Rev-
olution is on 7th November. On 24 January 1918, a Decree was issued to 
the effect that Wednesday, 31 January 1918 was to be followed by Thursday, 
14 February 1918. The last country of Eastern Orthodox Europe to adopt 
the Gregorian calendar was Greece on Thursday, 1 March 1923, following 
Wednesday, 15 February 1923.The first asian country to adopt the Gregorian 
calendar was Japan on 1 January 1873. Korea started using the Gregorian cal-
endar on 1 January 1896 due to Japanese influence. China formally adopted 
the Gregorian calendar at its founding on 1 January 1912, but soon descended 
into a period with different warlords using different calendars. With the unifi-
cation of  China in October 1928, it was decreed that effective 1 January 1929 
the Gregorian calendar would be used. However, China retained the Chinese 
traditions of numbering the months and a modified Era System, backdating 
the first year to 1912; this system is still in use in Taiwan. Upon its foundation 
in 1949, the People’s Republic of China continued to use the Gregorian calen-
dar adopting the Western numbered years. 
Revised Julian Calendar

Despite all the civil adoptions, none of the national Orthodox Church-
es have recognized Gregorian Calendar for church or religious purposes. In-
stead, a Revised Julian Calendar was proposed in May 1923 which dropped 
13 days in 1923 and adopted a different leap year rule. There will be no dif-
ference between the two calendars until 2800. The Orthodox churches of  
Jerusalem, Russia, Serbia, Macedonia, Georgia and Poland, and the Greek 
Old Calendarists  did not accept the Revised Julian calendar, and contin-
ue to celebrate Christmas on 25 December in the Julian calendar, which is  
7 January in the Gregorian calendar until 2100. The refusal to accept the 
Gregorian reforms also has an impact on the date of Easter. Many churches 
continue to use their own calendars, which usually result in fixed dates being 
celebrated in accordance with the Julian calendar.

[CGS] 
[EKL May 2009]
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Stress Management

What is Stress? Stress is the “wear 
and tear” our bodies experience as we 
adjust to our continually changing 
environment; it has physical and emo-
tional effects on us and can create pos-
itive or negative feelings. As a positive 
influence, stress can help compel us to 
action; it can result in a new awareness 
and an exciting new perspective. As a 
negative influence, it can result in feel-
ings of distrust, rejection, anger, and 
depression, which in turn can lead to 
health problems such as headaches, 
upset stomach, rashes, insomnia,  
ulcers, high blood pressure, heart disease, and stroke. With the death of a loved 
one, the birth of a child, a job promotion, or a new relationship, we experi-
ence stress as were adjust our lives. Eliminating stress as we have seen, positive 
stress adds anticipation and excitement to life, and we all thrive under a certain 
amount of stress. Deadlines, competitions, confrontations, and even ourfrus-
trations and sorrows add depth and enrichment to our lives. 

Our goal is not to eliminate stress but to learn how to manage it and how 
to use it to help us. Insufficient stress acts as a depressant and may leave us feel-
ing bored or dejected; on the other hand, excessive stress may leave us feeling 
“tied up in knots.” What we need to do is find the optimal level of stress which 
will individually motivate but not overwhelm each of us.
Optimal Stress

There is no single level of stress that is optimal for all people. What is 
distressing to one may be a joy to another. And even when we agree that a 
particular event is distressing, we are likely to differ in our physiological and 
psychological responses to it.

Our personal stress requirements and the amount which we can  
tolerate before we become distressed change with our age. It has been found 
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that most illness is related to unrelieved stress. If you are experiencing stress 
symptoms, you need to reduce the stress or improve your ability to manage it.

Managing Stress just as there are many sources of stress, there are many 
possibilities for its management. However, all require work toward change: 
changing the source of stress or changing your reaction to it.

1. Become aware of your stressors and your emotional and physical reac-
tions. Notice your distress. Don’t ignore it. Don’t gloss over your problems.  
Determine what events distress you.

2. Recognize and change what you can. Change your stressors by avoiding 
or eliminating them completely. Reduce their intensity (manage them over a 
period of time, say on a weekly basis). Shorten your exposure to stress (take 
a break, leave the physical premises). Devote the time and energy necessary 
to making a change (goal setting, time management techniques, and delayed 
gratification strategies may be helpful here).

3. Reduce the intensity of your emotional reactions to stress. The stress 
reaction is triggered by your perception of danger... physical danger and/or 
emotional danger. Are you viewing your stressors in exaggerated terms and/or 
taking a difficult situation and making it a disaster?

4. Learn to moderate your physical reactions to stress. Slow, deepbreath-
ing will bring your heart rate and respiration back to normal.Relaxation tech-
niques can reduce muscle tension. Electronic biofeedback can help you gain 
voluntary control over such things as muscle tension, heart rate, and blood 
pressure. Medications, when prescribed by a physician, can help in the short 
term in moderating your physical reactions. However, they alone are not the 
answer. Learning to moderate these reactions on your own is a preferable long-
term solution.

5. Build your physical reserves. Exercise for cardiovascular fitness three 
to four times a week (moderate, prolonged rhythmic exercise is best, such as 
walking, swimming, cycling, or jogging). Eat well-balanced, nutritious meals. 
Maintain your ideal weight.

6. Maintain your emotional reserves. Develop some mutu-
ally supportive friendships/relationships. Pursue realistic goals 
which are meaningful to you, rather than goals others have for 
you that you do not share. Expect some frustrations, failures, and  
sorrows. Always be kind and gentle with yourself - be a friend to yourself.

[EKL Jan 2007]
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The Hippocratic Oath
The Moral Code for Physicians

The Hippocratic Oath is one of the oldest medical texts prescribing a mor-
al code for the physicians in relation to their practice. Though widely believed 
to have been written by Hippocrates, the Greek physician (circa 460 – 380 
B.C.) there is another view that the text was written by the followers of Py-
thagoras. Many versions of the text have appeared; however all versions high-
light the responsibility of the practitioners of healing art to their own teachers 
and to their patients. A modern version of the oath, drafted in 1964 by Dr. 
Louis Lasagna, an american physician, is widely administered to graduating 
physicians in the United States. The oath, in its ancient form, contains many 
statements and contexts that modern physicians fail to appreciate. Critics of 
the medical profession often remark that the oath be better called ‘hypocritic 
oath.’ The Hippocratic Oath I swear by apollo the physician, and asclepius, 
and Hygieia and Panacea and all the gods and goddesses as my witnesses, that, 
according to my ability and judgement, I will keep this Oath and this con-
tract: To hold him who taught me this art equally dear to me as my parents, 
to be a partner in life with him, and to fulfill his needs when required; to look 
upon his offspring as equals to my own siblings, and to teach them this art, 
if they shall wish to learn it, without fee or contract; and that by the set rules, 
lectures, and every other mode of instruction, I will impart a knowledge of 
the art to my own sons, and those of my teachers, and to students bound 
by this contract and having sworn this Oath to the law of medicine, but to 
no others. I will use those dietary regimens which will benefit my patients 
according to my greatest ability and judgement, and I will do no harm or in-
justice to them. I will not give a lethal drug to anyone if I am asked, nor will I 
advise such a plan; and similarly I will not give a woman a pessary to cause an 
abortion. In purity and according to divine law will I carry out my life and my 
art. I will not use the knife, even upon those suffering from stones, but I will 
leave this to those who are trained in this craft. Into whatever homes I go, I will 
enter them for the benefit of the sick, avoiding any voluntary act of impropri-
ety or corruption, including the seduction of women or men, whether they are 
free men or slaves.Whatever I see or hear in the lives of my patients, whether 
in connection with my professional practice or not, which ought not to be  
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spoken of outside, I will keep secret, as considering all such things to be private. 
So long as I maintain this Oath faithfully and without corruption, may it be  
granted to me to partake of life fully and the practice of my art, gain-
ing the respect of all men for all time. However, should I transgress 
this Oath and violate it, may the opposite be my fate.(Translated by  
Michael North, National Library of  Medicine, 2002)

[EKL May 2009]

I swear to fulfill, to the best of my ability and judgment, this covenant: I 
will respect the hard-won scientific gains of those physicians in whose steps I 
walk, and gladly share such knowledge as is mine with those who are to follow. 
I will apply, for the benefit of the sick, all measures which are required, avoid-
ing those twin traps of over treatment and therapeutic nihilism. I will remem-
ber that there is art to medicine as well as science, and that warmth, sympathy, 
and understanding may outweigh the surgeon’s knife or the chemist’s drug. I 
will not be ashamed to say “I know not,” nor will I fail to call in my colleagues 
when the skills of another are needed for a patient’s recovery.

I will respect the privacy of my patients, for their problems are not disclosed 
to me that the world may know. Most especially must I tread with care in mat-
ters of life and death. If it is given me to save a life, all thanks. But it may also be 
within my power to take a life; this awesome responsibility must be faced with 
great humbleness and awareness of my own frailty. Above all, I must not play 
at God. I will remember that I do not treat a fever chart, a cancerous growth, 
but a sick human being, whose illness may affect the person’s family and eco-
nomic stability. My responsibility includes these related problems, if I am to 
care adequately for the sick. I will prevent disease whenever I can, for preven-
tion is preferable to cure. I will remember that I remain a member of society, 
with special obligations to all my fellow human beings, those sound of mind 
and body as well as the infirm. If I do not violate this oath, may I enjoy life 
and art, respected while I live and remembered with affection thereafter. May 
I always act so as to preserve the finest traditions of my calling and may I long 
experience the joy of healing those who seek my help. (Written in 1964 by 
Louis Lasagna, Academic Dean of the School of Medicine at Tufts University) 

[For details: www.pbs.org]

The Modern Version of  Oath 
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The Riddle of  Science

The word “science” and its grammatical versions like “scientific”and 
“scientifically” are used quite frequently in everyday communication. It 
is doubtful, what exactly should be understood by these words as con-
veyed through such communications. For the common man, “science” 
stands for words like mathematics, physics, chemistry or biology. For 
some, it can also be words like microbiology, human physiology, or some-
thing similar. But what is the general idea behind these terminologies? 
According to Webster's New Collegiate Dictionary, science is"knowl-
edge attained through study or practice," or "knowledge covering general 
truths of the operation of general laws, especially as obtained and tested 
through scientific method and concerned with the physical world."The 
word “science” comes from the Latin "scientia," meaning knowledge. If 
so, the other two forms of the word quoted above should be understood as 
knowledge-based, or on the basis of sound knowledge. According to an-
other view, science refers to a system of acquiring knowledge. Then, what 
is knowledge? And where does it exist? By acquiring knowledge, we believe 
it to be in the human mind. So, one's knowledge is what one has in own 
mind, that is, the ideas in mind. Once it is in mind, the owner can make 
use of it for doing different activities. One can also transfer it to others, if 
it is externalised in some form, for example, in a recorded form. In doing 
so, one may externalise only part of his knowledge. This part is referred to 
as the explicit knowledge. The other part, which cannot be externalised 
is called the tacit knowledge. In fact, human intelligence works more on 
tacit knowledge,than on explicit knowledge. And this is the reason for the 
superiority of human intelligence. It may also be noted that intelligence 
is person dependent. Science, as a system of acquiring knowledge, uses 
observation and experimentation to describe and explain natural phenom-
ena. In otherwords, it uses a cause – effect method of reasoning to establish 
the truth of the phenomena so that people believe in them. The term 
science also refers to the organized body of knowledge people have gained 
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using that cause-effect-belief system. Less formally, the word science often 
describes any systematic field of study or the knowledge gained from it. 
The purpose of science is to produce useful models of reality as people 
perceive them or realise them. A ‘Scientific Method’ may be understood 
as a cause-effect-belief reasoning system. Fields of science are commonly 
classified along two major lines: Natural science or pure science, the study 
of the natural world, and Applied science, also viewed as Social science 
which is the application of science to human needs, the systematic study of 
human behavior and society. A Scientific Method is a sequence of logical 
and rational steps of reasoning to arrive at conclusions about the phe-
nomena in the real world. It helps to organize thoughts and procedures so 
that the scientist becomes confident in the answers found. Scientists use 
observations, hypotheses, and deductions to make these conclusions. The 
steps of the Scientific Method are: Observation, Hypothesis, Prediction, 
Experimentation and Conclusion. The observation is done first so that 
you know how you want to go about your research. The hypothesis is the 
answer you think you’llfind. The prediction is your specific belief about 
the scientific idea. The experiment is the tool that you invent to answer 
the question, and the conclusion is the answer that the experiment gives. 
If the results of the experiment match with the hypothesis, the conclusion 
establishes the hypothesis as true. Sometimes the hypothesis may not be 
proved with a single experiment, because of some error somewhere along 
the way. If so, try to explain what might have been wrong with the original 
hypothesis. In any case, it should be noted that cause effect reasoning is the 
method of science.

[EKL April 2007]

We now accept the fact that learning is a lifelong 
process of keeping abreast of change. And the most 

pressing task is to teach people how to learn.
-Peter Drucker
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Anyone who stops learning is old, whether at twenty 
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The Last Word
“Being ignorant is not so much a shame, 

as being unwilling to learn.” 
- Benjamin Franklin
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