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Village, comunity, caste ad joint family
are three comerstones of Indian Social system.
Honever, social scientists are still arbiguous in
their viens vis-avis the role these institutios
play in modemization of the country. On the
whole, 1t will not be an uderstaterent It we
surmise that by ad large they are not at all
faourably digosed to these irstitutios. In fact,
an oft-repeated explanation was that
bedwardness of the country, the socio-econanic
irertia that thwarts her noving aheed, vwere all
rooted in the traditional values held high by
tree Institutios. Tre tradiiaal \aluss, 1o doot,
aontribute o keep the society integrated. They
also provice a bese for tre wnige feature of the
Indien Scciojoliitical ssten, tet s, Its stahility
ad resiliene. Yet, at the sare tine, they weigh
heavily against inducing any change in the
system or a sub-system. Again, on the other
hand, the very concepts of progress or
development are embedded in the idea of
change In the system or subsystem at lesst to
sore extent. Hence, to inftiate any move iIn
this direction beocares a matter of stupendous
effort in developmental planning which has
kept policy makers worried since the days of
independence.

A catchy panacea usually put forward from
drfferait qarters wes o arganize a sort of “Big
Push” by mobilizing econamic resources in the
country. Obviously such a programe has got
1o be formulated and adninistered catrally such
as, through Five Year or Armual Plans for the
couttry. A successful implementation of these

“Plan” activities wes eqected o induce tridde-
domn effects in socio-cultural dimensions of
quality of life in tte Sciety. It carot ke dnied
that noteworthy econamic progress has taken
place in the contry, whether measured iIn tems
of GDP, or per capita income or consumer
eenditure ad so on.

The aowe, are, no douot, quite encouraging
exanples of achievements of Plamning in our
couTtry. But in other spheres of life rather
depressing features are also coming wp. Rural-
urben didhotay is fading fast, but parochial
priorities are not giving place to national
considerations. Bestowal of equal rights
ineseective of cast or aredd is hgpily receinved
in the coutry, but outbursts of casteisn and
aomural tesias stll aontinee to poisn social
enviroment. It is claimed that average family
inooe hes Inoressed with the increese In nuber
of bread earmers, often the male “Heed” ad his
wife are earmers in an urten middle class family,
but marital relationship hes also becore quite
fragile as oe gets an inpression fram various
qealrtative evidenoss. There are indicatios as
well that the strength of moral bonds of duty
and obligations within a family has eroded
peroeptibly. The case of a widoned mother who
hed 1o seek for judicial intervention against her
son to stay “peacefully” in her late husband’s
house, is an alarming exarple. The point as we
vart to raise is ot at all to sowv that ecoomic
plaming hes been a socially futile eercise. n
the contrary, the pointer is tonards the other
sice of the coin. It certainly works t sene 1o
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fulfill a basic need of the country such as
making the country self-dependent or
ameliorating the wretched condition of
material well-being of a vast section of the
people. But the discordant strokes which pain
us camot be resolved by econamic upliftment
as such, since they do not spontaneously
follov from the latter. Hence the inmpact upon
the pattem of social relations and value
orientation requires to be anticipated
simultaneously with fixing priorities for
econamic planning. The concermed processes
ooour partlly indepercientlly by themselves, partly
as overlapping with the domain of econamic
programes. Consequently, these are to be
treated ot lireally, but as enaties In a proosss
of aomplex interaction at varioss leels.

I we agree with the above, Tt will pay to
lodk roud the “structure of decision neking” so
to say that is, how the long term plans for
national development are formullated. e only
sumit a few of the many issues for discussion
in futre in order  illustrate o point of view
without going Inmto cetails. In fact, these would
require thorough review of various aspects of
the prooess.

Oe of the mjor limitatios of the structure
of preparing lag term plas is its lgsidedess
in the sense that expertise fran major non-
econanic streans of social science which are
directly relevant in this regard are not
inohved In the process fran the inftdial stage-
They are rather at the receiving ed of the
process. Thelr partcipation sears to be called
for only when a severe societal problem thumps
at the door even though there is no dearth of
prior experiences, both qualitative and

quantitative, whose gopropriate meta analysis
could provide sufficient data to forenam
about future risks and constraints. A
multi-disciplinary effort would certainly help
the raticral plarers to foresee more geecifically
the unenticipated negative sice of social inpect
of axtral plars.

In avay, it targedally lexts 1o the necessity
of building up an over-all an-going monitoring
system embedded in the planning mechanism
== In order o lok Into tre process vwhile plen
projects are iIn the pipeline. To conclude the
present write yp ve like o draw attention o the
folloving in this aontext. The saventh Five year
Plan periad wes 198590, thet is, just prior to
inftiatian of the periad of ecoomic likeralization
ad gldalisation. It will ot ke unressoeble ©
hold its Plan outlays for different programes
as the latest typical data regarding the then
prevalent patterm of allocation of financial
resources. We consider a common but quite,
perhaps highly important for many regions of
the country, urgentdy required itam of allocataon,
narely, Major and Medium as well as Minor
irrigation Programes. A sinple analysis of
severtth Five Year Plan autlays bring out high
aorrelation of imigation audays with tte size of
a state, whether by nurber of villages in each
state or gross cultivable area which can be
aovered by Trmigation.

The values of correlation of “Major and
Medium” irrigational outlays with the two
meeaures of “size” are 0.0 ad 0.79 respectiely
while that of Minor Trmigation are 0.91 ad 0.83
respectively (@ll the four values being highly
significat at 1% lewel). But if correlatias of
the proposed autlays are examined iIn terms of
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utilization of irrigation berefits as peroait
gross potential upto the end of the sixth
Five Year Plan period (1984-85) the values
drop sharply almost to zero (le. 0.02 ad 0.09
for “Major and Mediun” and “Minor outlays).
Furthermore, it may be also noted in this
context that Sixth Five Year Plan utilization

shons low correlation (insignificant at even
10% level) with both the measures of “size’
(ie 0.12 ad 0.21 in case of “Mgjor ad Medium”
autlays ad 0.12 ad 0.18 for “Minor™ outlays).
Brute stragth of “size” sygoressad the priority
of efficieny.

Dr. S. Bandyopadhyay

‘ Know edge cones but wi sdom |ingers’

—tord Tennyson
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THE SC ENCE OF DI SEASE
L S R CHRI STOPHERS, * Cl.E., OBE, KHP, KRS ;I.MS F.A.S. B

our Excellency, Ladies and Gentlemen,

Before coming to the subject proper of
my disoourse today 1 have the plessant duty to
perform of welcoming all of you here to the
17th Meeting of the Indian Science Congress.
Unlike some Scientific Congresses that have
been held in India the Indian Science Cogress
is In inogption ad soope ae intencked primarilly
for India’s on scientafic workers. It is therfore
worthy of aur fullest syport ad of aur efforts
to meke It as great a suoosss as possible. 1 ned
hardly point out the high position India has
tEken In many scientafic sibjects. In Physics,
Chemistry, Zoology, Botany, Geology,
Agricultural Science, Meteorology, Medical
Research, and other brandhes of Science Indian
workers have added considerably to the sum
total of the acocomplishments of Science ad |
Teel very deeply the honour of addressing this
audience In which a nurber of those who have
taen part in this work are presant.

1 foud myself at first in soe litde difficulty
to decide upon a subject that would be
goprapriate. It seamed most ratural to spesk an
sare medical research subject with which 1 was
specially conversant. But this wes perhgps too

* Gareral President, Seertteenth Indien Science Gogress, helld
during 3lst Jenuary to 5th February, 1930 at Allahebed.

restricted a view o take for such a gatrerirg as
the presait in which all Sciences are represanted
and 1 sought for same gereral question that
might interest you. Yet when 1 begen o venture
into realns that were ot ny oan 1 felt a certain
trepidation since specialization nov mekes it
very difficult for an ordinary person to speek
withoutt carger of triping In any subject but his
omn. Bventually 1 decided not to roam too far,
untrammelled by that strictly professional
knowledge which many of you here possess in
yaur oan shject ad, sall within the safe bouds
of ny oann gareral tarritory, to give yau a brief
sketch of the nature of the field covered by
Medical Ressardh, or as | prefer to it here the
Science of Disease. Caning as Medical Research
does into close relatioship with many Sciences
each of you may possibly be interested in at
least soe part of ny remarks. 1 was the more
supported In my choice when 1 remembered
that there is a gaeral interest tden in natters of
health ad diseese ad that, pertgos if | failed O
iNnterest you as eqerts In your o particular
Science, 1 might still possibly gooroach you an
a subject of general public importance and

naet

At the botton of all questias of health, of
aurative or prevattive Medicine, or of Medical
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Art lies the necessity of knoMede of the causss
of diseese. The Science of Diseese is therefore
the very root of Medical Research. We canmnot
know whatt is reguired to maintain health until
we know what may cause departure from this
and we caot usually aure or prevent without
knowing how diseases are caused. It is because
Just this knoMedde, so sinple when attained, o
owerlain in inaredible secrecy util SO attaired,
is so difficult ad precious to coe by, that
medicine has had such an uphilll fight. It has
been both Medicire’s trial and honour that the
Sbject it hes hed to deal with is not sinple ad
straightfornard but bound up with what even in
this present day, are among the most advanced
developments of Science. Its Chemistry as we
now realise is mainly Colloidal Cremistry since
living matter cosists of colliads, i1ts Biolagy
lies in the subtlest regias of Parasitolagy ad
the hosts reection o invesian,  Its physics dals
with the electric darge of proteins and such
like thirgs.

Just as Astramy is the Sciece of te stars,
Biology the Science of living things and
Seismology the Science of earthguakes, ad so
m, there is clearly a Science of Diseese, though
curiously enough It seems to have no name.
Nor is this Science unimportant or merely
altogether the gplication of other Sciences. It
hes its an field, its omn tedmiques, ad its
o extensions Into high matters which canot
strictly be put uder Chemistry or Biology any
more then can Astronany be usefully considered
as nerely Physics.

I propose then briefly o indicate the role of
this Sciece, including its practical inportanoe

to markind, to give a very brief history of its
grovth and development, to describe some of
the features of Its modem progress that have
especially 0 far ssamed o lead 0 advace ad,
lsstdy, 1 dall go on © soe lires of deelgoent
in which medical research has advanced into
fields which are psauliarly 1ts o ad in which,
though iIts methods, are, as they must be, those
of the Sciences—Physics, Chemistry, Biology
and the like, it would gppear to have trodden
new or unexpected ground.

THE ROLE OF MEDI CAL RESEARCH

The erormous prectical utility in hoen life
of a knowledge of the cause of disease is
undoubted. It is often said of progress In an
individlal career, “What senes 1t If a men gains
the world and loses his omn soul”. A samenhat
parallel case could be made regarding the
enormous advances that have been made in
human progress depending upon Mechanical
and other Sciences. Without the mears to aontroll
disease humanity lies helpless and gpen to
attadk . The conguering hero dies of cacer, the
ponerful emperor is sidk of a fever. Diseese Is
the most remorseless, the nost crel, the nost
continuous In Its action of any of the great
physical ills that threaten and aontrol merkind.
Of the three great terrors Sword, Famine ad
Restilae, Restlaxe, If ve meen by this, diseess,
hes essily first place. W\ar, at lesst mow, in ay
given country is tenporary, Famire is episadic,
but Diseese is ever present.

This may sound an exaggeration, but
praoebly few but medical men fully realise the
terribleness ad cnelty of disease. Insanity,
ulcers, pain, blindness, defometios-t is all
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misery. It is often the fashion with those who do
not see much of real disease, as for exarple
that aurious body-the Christian Scientists, to
speak of disease as though i1t were merely
sorething a little inegular, a lapse in nental
health. But though this may be the view of the
forturately healtty it is ot the picture ssen by
those whose business brings them into close
amitact with real disesse. It would ke a terrible
thing if the boon of areestietics, the reliefs of
surgical and medical treatment had never been
develgoad as trey are mov. Furtier to disregard
the individial ad thirk of disease as affectirng
aomunities it is essy o picture wat foroes of
disorder ad death migtt at any tine meke their
gppearance, populations ravaged by plague ad
igorant of Its case, civilizatias destroyed by
malaria and knowing not whence It came, men
marching athwart the prevailing wind to escape
dolera which they carriied with them as used t©
be done. All such thoughts show what a
necessary Science iIs the ane we are discussing.
But for many, many centuries the necessity wes
seen, hut this did not help knovledge.

THE HI STORY OF MEDI CI NE

The history of our Scienoe, If iIn tree early
cays ae auld call 1t a Sciee at all, Ees us
badk a log way. Reference to medical subjects
ooour in the Vedes at a date estimated to be as
early as 1500 B. C. Singer drans attention t an
early Egyptian medical papyrus of about 1700
B. C. There are also Mesopotamian and Mincan
origins. It is usual to comence the story of
Medicine with Hippocrates. Hippocrates was a
Greek physician bom in the Islad of Kos of f
the shore of Asia Minor. But the source fran
which knowledge of Hippocratic teaching is

derived is the so-callled Hippocratic Collection-
about 100 books by different authors belonging
to different schools and periods dating fran
about the 6th to the 4th centuries B. C.

The Hippocratic school taught that the body
possesses four humours—the bllood, phlegn,
yellow bile, ad bledk bile, a rigtt prgoortaan of
which constitutes health and an improper or
inegular distribution, diseese. Aoout the real
cases of dissese ae is safe 1o say nothing wes
known. It should not surprise us that the
Hippocratic sdool or indead any aciatt systan,
did not peretrate far the real portals of the
causation of dissese. For 2000 years afterwards
no further progress in knovledge wes mede ad
indeed there wes for a lag tine retrogression.
So much so that when with the revival of
leaming in Eurgpe the authenttic text of the old
Greek practitioners of the Hippocratic school
wes mece available these ancient wrirtings hed a
\ery great effect in revivifying the study ad
practice of Medicire. The hunoral theory of the
Hippocratic school hed as much to be said for
it ad as little to be said agairst it in tre 16th
carttury A D. as in the tinme of Hippocrates.

A great nare iIn the history of Medicine wes
Galen (130-200 A.D.). Galen developed the
idea of Preuma (spirit) peretrating all parts of
the body and mingling with the “humours’™ in
different proportions. He held the theory of
“temperaments’”. The normal condition or
temperament of the body depended upon a
proper mixture or proportion of the four
eleratstot, oold, wet, ad dry. At this tire it
wes belieed that aorbirations of these elenerits
produced the visible ininverse, i.e., hot ad wet
mece air, hot ad dry fire, dry ad oold earth,
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and so on. In drugs were 1o be recognised the
sare elanattal qalities, hot, oold, moist, ad
dry, etc., ad 0 care indicatias for treir use.
Galen’s explanations and system passed domn
through the ages as acoepted facts. Throughout
the middle ages beliefs about physiology ad
hence disease were always based on Galen. A
thousad years later men hesitated before they
aotradicted even soe detail of Galen’s dicta.
The viens of this authority were not the truth
but he hed a logical mind ad he utfortunately
explained things so well that everyone was
satisfied. One wonders how much we may
soretines be doing the sare thing at the presant

me.

Arabian Medicire 1.e., the Medicine which
arose In the chief seats of the Mosllan poner in
the Mahommedan Empire was a return in a
sense o the old Hippocratian medicire for the
writings of Importance are chiefly based on
traslatios of Greek books 1Mo Arabic carried
out under the Abbesid Caliphs at Baghded. The
CGalipgs vere enthusiastically attaded to aciett
leaming, especially the Greek. They collectd
manuscripts and had these translated by the
most competent sdholars they could attract to
their court. Actual advance mece wes chiefly In
the form of Pharmecy and therapeutic uses of
drugs. Islamic Medicire wes the Medicine of
Eurgpe in the middle ages and remained so till
replaced by other systems based again on the
old Hippocratian and Galenian systars.

Science which hed its begimings in the 17th
century was soretime before it effectively
asisted Medicire. Lodking farst for the sorenat
simple types of explanation to which it had
groamn accustomed, it rather tended to create

nore fallecies of tre old type then real progress.
Even when Anatomy and Physiology,
Mechanics, Chemistry, and the like had
progressed sore distance they hed little real
help to offer the difficult, intricate, and
complicated issues which, had they knoan it
vere necessary 1o be dealt within the Scienoe of
disease. BEven iIn the 18th century strange
“systems’ prevailed. The Brunonian system
eplained the proceses of life ad disease as
de © tre progoerty of “ecitability” in virte of
which the “exciting poners” called forth the
vital phenomena of “‘sense, motion, mental
fuction, ad pessiati’. All exciting polers are
stainulant. So disseses were recognised as sthenic
or asthenic, the latter requiring stimulant
treatment, the former sedative. Aother system
which arose In this tine wes that of Hahnemam,
gererally knoamn as Homeopathy, a name ore is
still faniliar with.

It is with relief that ae tums fion all te
endless machinations of the introverted humen
mind in these early times to the beginming of
real progress based on scientific method. It
wauld take too log to follow step by step what
now happened In decades where previously one
hes been dealing with centuries, 1f not millenia.
I nust merely indicate a few or sone of the
major advances made when Science at last
entered tte field.

Up o this we should remenber that util the
end of the 18th century no ae knew that there
was such a material thing as Oxygen. No one
U o the middle of the 19th century krew reallly
anythirg of the miadoic origin of disease, though
as often hggpens a sort of theoretical deduction
had been put forward in advance of actual
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knowledge. A Veronese physician, Frascatoro,
held a theory which must at lesst be cosidered
axrect 0 far as itvwat viz., a ratiaal teory of
infection in which he hypothecated minute bodies
with the poner of self nultaplication.

In 1615, Hanvey disocovered the circulation
of the blood. About 1650 a way was found of
costructing ad mountting sinple lenses of high
porer. In 1661, Malpighi by the aid of such
lenses discovered the capillaries. In 1761,
Auenbrugger introduced the stethoscope and
Laennec (1781-1826) developed the gpplication
of so-callad physical sigs in medicire. In 17%6,
Henner shoned the protection given by conpox
against stalllpox and opened Up the subject of
Imunity. Schwann (1839) and others shoned
the cellular reture of animal tisaes ad laid tre
first foundation of Histology, Cytology, and
much else. Pasteur (1822-1829) laid the
foundations of Bacteriology ad Lister (1861)
of asgptic surgery. Anessthesia care INto SUrgery
in 1846 with the use of ether by Morton and
(1847) chloroform by Simpson. In 1876, Koch
demonstrated the microbic causation of many
diseases ad begen the study of diseese causing
organisms as things which could be seen,
described, and groan.

Taking 1518, the date of the death of
Lecrardob di Vinci, who wes the first to question
the viens of Galen as the very begiming of the
new order of things, we have by 1830 or in
about 250 years progressed fram the stagation
of two millenia ad the undallenged suprerecy
of Hippocratean medicine of 300 B. C.
practically into presat cey codrtias, wherein
theory and execution Medicine has becare one
of tte greatest thouch stall abost, if rot quite,
tre nost aoplicated ad diffiault of all Scieces.

FEATURES OF

So far the uderlying note hed almost alveys
been “‘cure”. Early Medicine was concermed
primarily ad almost single-mindedly with aure.
With many even at the present day the idea of
aure as the role of Medicire predomirates. It is
only relatively reoatly that the inportance of
prevertion in the individial ad in hurenity in
the mass core forward.

Another feature of modem and especially of
preveritive Medicine that is called to mind by
the discussion of the predominance of the
imediate utilitarian ide of aure is wet is \very
aptly put by Singer in his short history of
Medicire as the recognition of the “fallacy of
the frontal attad<’. Many would heve us picture
as the higest ideal that of the worker who sets
out to dotain a aure for sore terrible diseese.
This would no dout be a very worthy and high
motive, but it is dobtful if to tre vworld at large
it is likely o e as effective as the partges nore
selfish but In the ed more productave folloving
of Science for i1ts onn sake. Medicine, still an
art, advances only on a besis of Science. Its
\otaries ad certainly its scientific staff would
be wise 1o bear in mind ae of the peculiarities
of Science, viz, that fran goparently the most
seemingly and almost apparently trivial
discoveries have care the greatest benefits.
Koch would never have seen the tubercle
kecillus, nor indeed ay of us, If men fron the
loe of ciae for 1ts on sake hed ot egeged
themselves in those, what nust have seemed in
those tames trivial, studies that resulted in the
creation of the modem microscope, without
which it is | thirk legitinate to say that no
Science of diseese culd ever have originated.

MODERN PROGRESS
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Hence in the modem development of medical
ressarch the field nust be wide, auricsity, that
trait in human character which is the most
ponerful operer of secrets ad gpparently the
key to the daminion of man over nature, must
point the way. This agian raises Issues which |
do not propose to enter into here, which are
neverthreless very inportant in the question of
Medical Research Admninistration.

The time which 1 can eqoect you to give me
is limited and I must pass somewhat more
repidly It 1 an to cover the ground intended.

As Col. Mackie has said in his excellent
resune of Medical Research in Indial, in
Medicine men at first depended on the unaided
senses and such clinical and epidemiological
doservations as could be mede without any very
special autside help. With the microsocope ad
celicate damical ad other tests there evolved
the patihologist, becteriolagists, protozoologist,
biodhamist, parasitologist, entamologist, ad so
an. This specialization is beoaning incressirgly
irevitable ad Its degree nore pronounced oving
1o the vast field which even a single one of
these Sciences enbraces.

The evolution of medical research has
follovad these lires in all parts of tre world but
nonhere so remarkably as in the tropics where
disee=e like vegetation flaurishes in sore sort
of relation to temperature. The geatest
outstanding feature in Tropical Medicire is
perhaps the enormous advance In Parasitology
ad the tramsmnission of parasitiogical diseese.
All this advance hes been for the nost part very

! Sownvenir, The Indian Ehpire, 7th F. E. A. T. M. Cogress,
197.

10

recant, in what mey alnost be called the Reoant
or Holocere Period, of our subject speaking
geologically, which may be said to start fran
the electrifying disoovery by Ross that that age-
long mystery, the method of entry into the
huren body of the parasite of malaria, wes after
all only a special case of Heteroxeny, by a
parasite beloging to the Class Soorozoa.

So enormous has been the development in
Tropical Medicine In the 30 years that have
elapsed since that epodHreking discovery thatt
it is quite Inpracticable for e to detth e In
outline whatt hes been achieved iIn any detail. |
sall do better to cosicer in broed autline weit
hes been the gereral effect of this advance on
aur geecial Science, the Science of disease.

To those actually concerned with the
prevention of disease nothing becores clearer
then that any effective action agpinst a diseese
is almost absolutely dependent on the knoMlede
of the means of causation. A good exarple is
Plague. Formerly plage wes viened in tre light
of a directly infectious disease. Thus sanitary
ocordons and such like measures were those first
enforced. When the idea of microbic infection
hed gained ground indiscriminate disinfection
wes added. How many thousands of gallons of
disinfectant, often quite usuitable to destroy
insect life, must not have been thromn broedcast
killing only harmless sgprophytes while real
infection lurked In the living rats ad fless In
safe retreat. To a demon 1t must have gopeared
like some grim game of blindran’s buff, men
seeking to destroy by blind indiscriminate
ineffective action whet, If they auld e seen,
they could have picked out selectively for
elimination. A human case of bubonic plague
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infect the area ad hence eveouation rather then
corts ad disinfectants to destroy fless rather
than microbes, usually a different kind of
denical altogether, are the proper things to use
and further and more fundamentally, we know
there should not be such habitations as are
aurteble to infestatian by rats o placss thet grain
are kept that are not rat-proof ad so on. The
sare exactly has been the case with malaria.
People believed they were inhaling miasm, all
nature as it were exnaling a poison, when iIn
reality the source wes coarete-a little fragile
mosquito that individually could be crushed
with eese ad against which any individial with
reesoreble care can aopletely protect himself.
We do not fear malaria nov when we are in the
primeval swamp but when we come to our
camp amongst other humans who have the
disese.

Further it is not enough to know only the
broed fact of how a diseese Is trananitted. e
must know every detail in such transmission.
We nust know intimately the life-histories of
mosouitoes, flees, lice ad other insects, the
resistance of organisms to desiccation, to
chemical substances, and so on. We nust know
ot anly thet sore diseese is de © faulty diet,
for not all diseeses are tramsnitied, but we must
know with exactness the chemical and other
darecters that are ladking.

We now know pretty effectively the causation
ad details of tramsmission of plege, malaria,
filarissis, tys, relgsing e, beriHeri, lgaosy,
enteric, hook-worm anaemia, schistosomiasis,
and nurerous other diseases.
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All this hes not core about without a great
deal of drawing upon sources outside medical
research proper, If we think of this as purely
medical work, nor has it all been done by
medical men though these have done a major
share. Many workers in medical research are
dhamists, many not only use biological methods
but are to all IMents ad purposes biologists.
Specialization may in present times be
arsicered utforturate, but 1t is anly fair o sy
that only in this way can worker in ae lire get
what he wants when he has to rely upon the
sarvices of apother. It is often the fashion ©
make disparaging remarks about the dry
as dust systematist, the man who counts the
very hairs on an insects tail, yet scarcely a
move can be made without his tremendous
knonvledge of detail iIn his owmn sphere, more
and more the technique and methods of
Entomology. Helminthology, Protozoology,
Bacteriology, Colloidal and Physical
Chemistry, and other Sciences are found
necessary.

Medical research dealing as it does with
departure fram the normal conditions of the
body has doviously a relation to Physiology.
Largely through the effects seen in diseese hes
come our knowledge of the functions of the
ductless glands and the part played in the
physiology of the body by the secretions of
these glads or homones. Again in rutrition it
is largely studies directed egainst disesse which
have made us familiar with the effect of the
vitamins ad of radiation in the maintenance of
the nomal functios of nutrition.
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With Biology nedical research is very closely
asociated. The fact that many diseeses are de
to parasites has led 1o very close study by
medical research workers of groups of organisms
that otherwise might not have received such
minute attention. The Science of Bacteriology
which deals with a whole range of organisis,
which we now know to play a tremendous role
in reture, arcse largely iIn the begiming fran a
study of the causss of diseese ad this Science,
in e sense a branch of Biolayy, is still very
larcely dealt with by Medical Science. The sare
with the protozoa, egpecially the great parasitic
gays oo ad flegellata. Tre life-histories
of sare of these, puzzles that have taken edles
work to unravel would scarcely have been
revealed to us hed their activities not brought
them into the field of medical research ad so
focussed yoon them a specially intense effort.
Bven with higher parasites, e.g., the wornrs,
Science would have been poorer without the
resulits of the patient ad difficult studies vhich
have revealed to what degree of complexity
parasitisn may proceed. The development of
filaria in the mosquito, of dracunculus in the
water-flea, of schistosoma In the smail are
exarples. In Eitomology certain groups, like
the mosouitoes, have almost been a presene In
the hands of medical workers or those who
work at them knowving the great medical interest
taen in this groyp.

The modern investigation of drugs and
epecially the search for effective thergpautic
compounds  of mercury, arsenic, and antimony
has added considerably to the stinulation of
demists In these subjects. Bven nore hes the
close association of the processes of health ad
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disease with Colloidal Chemistry brough mediical
research activities into the higher realms of
chemical research. A vast literature on
imunology, really a study of complicated
protein reections, anes strictly perhgps almost
uder Physical Chemistry, though the tedmiiques
and chief results have been carried out in
comection with the study of disease.

Nor is Physics immune from the
encroachments of the nameless Science we are
disassing. Questias of tre electric darge bome
by colloidal particles, adsorption ad surface
tension phenomena, and much else has been
increasingly familiar in medical research
laoratories In recat years.

SOME SPECI AL DEVELOPMENTS

But the cotributions to Science of medical
research, though they nust returally in a sense
fall within the limits of Physics, Chemistry or
Biolagy, are not alvways merely goplicatios of
these Sciences or subordinate addirtians to their
findings. With a mention of some recent
examples of such a kind space now demands
that 1 shauld bring ny remarks to a close.

First, 1 will tae tre vary interestirng subject
of Becterigdege ad the biological isses raisd
by this. From about 1917 a series of
comunications by D” Herelle clearly st forth
the discovery of an entirely new phenamenon,
in which the essential feature wes the goparant
eating Yo, or nore strictly the solution, of the
bodies of various kinds of becteria uder the
influence of an invisible “eneny”. D” Herelle
wes working at the becteriology of the cotents
of the alirentary canal of locusts, seeking in
fact for a virulent organisn capable of being
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used in the destruction of these insects. When
meking plates in the usual waey for the isolation
of orgenists 1t frequently hgopened that clear
Soa0ss were evident in the gquegue growth of the
becteria uder inestigation. These qoots, It wes
eatally clear, vere the reault of tre actavity
of sare invisible agency, which dissolved the
bodies of the bacteria. Under the microscope
when the process wes In action oe oculd see a
vacuole gopear In the substance of a bacterium
which increased iIn size, and if others were
presant coalesced with these, untill suddenly the
minute bacterial body underwent complete
dissolution. Trarsferring material fran a clear
spot to an unaffected area on the plate caused
the phenorenon 1o repeat Itself.

Not only was the principle causing this
solutian of becterial sustance invisible, but 1t
was found to be capable of passing readily
through the pores of a Pasteur Chamberland
filter, a fact that shoned that it wes far more
minute than the organisms with which it wes
assciated. Further this principle wes cgeble of
incehinite sslprgegatian. I o a tuee of aukture
a littde of this principle wes added the becteria
which cause the nutrient fluid mediun to be
turbid were dissohved with the result that the
mediun then becare quite clear. IT a tiny drop,
or fraction of a drop, fronm such a cleared tue
were added t a fresh culture this also was
cleared and such a process could be repeated
for as my transplantatios as oe wished, the
enormous dillution inolved after a time meking
it quite clear thet tte prirciple, wateer It ves,
wes reproducing rtself actively in every tube.
Bvidently the principle hed one very inportant
character which we are accustomed to thirk of
&s prgeEr o Life, viz, it wes cgeble of indehinite
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sepropegation <0 lag as there wes “food” for
it to work upon.

Though invisible it wes possible t© dov that
this principle wes particulate ad inded it is
now quite well-knoan thet it is of tre nature of
a protein ocolloidal particle. The phenoreon is
called by D’Herelle bacteriophagy and the
particulate cause “hecterigiege’.

Now is this prirciple alive ? Hitterto biolagists
have dealt with life as tantarount to properties
edibited by the “cell”. Always it is protoplasn,
wsLally with a nucleus, which s sygposed to be
alive. In the bacteriophage we have sarething
clearly very rear a living thing which is clearly
not a cell, nor is protoplasn. | an not here
tonigt © say wether the becterigiege partacle
represents Irfe or not, but you willl agree with
me that here medical research has brought into
the workshop of Science sonething that can be
essily inestigated and which must be of syprere
interest to tre biolagist.

D’Herelle kelieves trat retural aure in disesse
results when the bacteriophage In nature
overcomes the infecting organism. All the
imunological processes medical research has
dealt within such vast but confusing
thoroughness he admits only as accessory
phermorerg, nere necessities of colloical pheses.
What the practical inportance of becteriophege
may be none can yet say. Ben if it shauld have
no direct bearing on the prevention of discese,
vhich is ulikely, it is a rev lire of inestiggtiin
into most fundrental regions of Colloidal
Cremistry and Biology ad who can say at this
early stage where 1t may lead.

But the bacterigohaege does not stand alore.
It has close relationships with the so called
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Filterable Viruses. \When the micrabic origin of
many disease had been demonstrated it was
retural to believe that all infectious diseases
nmust be due to sare form of organism even If
ae hed failed o derorstrate this. Ad a certain
nunber of diseese have everttually fallen uder
the microbic category though they for a tine
resistad the search for a causative miade. But
many have resisted every attenpt and some of
these are amongst the nost deadly of diseases
knoan, e.g-, stall{pax, rabies or hydrgohdbia,
ad yellov faver. In may such cases, It IS now
recognised that infection will pess through the
Pasteur Chenterland filter ad <0 it is prdeble
thet the causatave orgenisn, I It 1S an orgenisn,
hes not been seen because it is too small for
visibility. Further infection is rot thought o be
the result of an organism In the acoepted sase,
i.e., minute cells as tre becteria ad protozoa all
are, hut to be prasebly of the rature of protein
oolloidal particles ad for this reesmn they are
knoan, as “Viruses”. Indead, the becterigphege
seams 1o be only a special form of an entirely
rev tye of livirg thirg, 1.e., If vwe are prepared
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to defire life as ordimarily understood, ad
certainly sallHox, for eqgple, iIf It is ot de
to a living thing is remarkably similar in 1ts
retural history 1o otier diseeses that are.

Yet iIf thee virusss are livirg things they are
sarething almost if not quite as far belov the
becteria in siz as trese are belov livirg things
visible to the naked eye. And on account of
their size they are subject to Influences which
do not affect the relatively large becteria or
protozoe. Becterigphege, for eample, when first
added to a becterial aulture disgpears entirely
from the Ffluid medium to appear only later
when the bacteria are bresking down. In other
words, It gopear to be subject to adsorption
which not even the sralllest becteriun is.

There still remain diseases as outstanding
puzzles as ever any disease has been, 1 need
mention only cancer, and medical research,
nameless as a Science though it is, may yet
strike many things in its om proper sphere
which are of great importance in the gereral
advance of Science.
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TRANSCGENI C PLANTS AN EVMERG NG APPROACH
FOR PEST MANAGEMENT

Abhijit Das™>

I nsect pests are the major cause of loss to the world' s commercially inportant crops.

account for 20-30% 1 oss of crops.

They

Current strategies to reduce crop |osses due to pests rely

primarily on chem cal pesticides. Alternatively, transgenic crops with intrinsic pest resistance

proteins |ike d endotoxin, lectins, protease inhibitors, cholesterol oxidase, @ anylase inhibitors

and vegetative insecticidal proteins (VIPs) offer a prom sing alternative and need to be

devel oped.

I NTRODUCTI ON

W hile the world hes been daging during
the last few years both politically ad
economically in unexpected and remarkable
way, food seaurity remains an unfulfilled drean
of billias of pagple. With the world population
crossing six billion mark, the demard for food
grairs Is inoessirg at an alamirg rate. Inoessig
poulation, an tte other hard, hes led ©© deorease
in crgoping area. In order to meet the glidal
food demand we have to increase the
productivity. Insects have always been a major
cae of yield-oss in agriaulture. They acoount
for 20-30% of crop-loss. Several approaches
e.g- pysical, denical ad biological have been
used with varying degree of success to reduce
such losses. To increese the nett productavity by
pravarting such losses in an ecofriendly mamer
is the need of the hour. Natural resistance that
provices resoreble protection egainst insect pests

*

Baniner of Patents ad Desigs, Patent Office Kolkata,
6™ Floor, 2 M.S.0. Building Nizam Palace, 234/4,
Acharya Jagadish Chandra Bose Road, Kolkata—700020

15

is aallable in sore ages. It mears that a or
variety has a specific gene which confers the
plant resistane through production of certain
protein (genes are the unit of Inheritance).
Through breeding the resistance can be
trasferred to different varieties of the sare
crop. But such type of transfer of resistance
from one species to another s not possible
through breeding programme. With the
advanoarent of tedrologies In the reoatt pest,
it is now possible to identify ad isolate a
particular gene of one organism, and then to
introduce it IMo aother. Such tedmiques are
referred to as geretiic engineering. Such gere
transfer can be done across the species
boundaries. The organism which receives the
o=e is callad trangenic. So It is now possible
o Introduce the Insect resistance gere of ae
species into a desired plant which never hed
such type of resistance gere in its gere pool.
Once introduced the new trart will be inherited
gereration after generation and can also be
transferred to other varieties of that crop by
hybridization.
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This new tedrolagy is seen as an additiosal
tool for the cotrol of insect pests and coulld
offer certain advantages over coventiomal use
of insecticices, sut as nore effective targettarng
an gecific insects, greater resiliece to weather
condrtion, no question of seesoral goplication,
operator exposure and most importantly
ecofriendly system.

Transgenic insect resistant plants can be
develgped through following steps

I Submission and approval of bio-safety

protoools for transgenic agp develgament
fram the gopropriate govermmant and other
envirommental agencies along with 1ts
digo=al.

I ldentafication of irsect resistae gge.

1 Isolation of the desired gere.

I Construction of recorbinant DNA with a
suitable vector ad the desired gere or
preparation of a aostrnuct.

1 Trasfer of the vector construct to the
callus or protoplast of the desirad plant.

I Regereration of transformants.

I Study regarding expression of insect
resistant daracter in trarsgenic plant.

I Examination of the stability of the
transe.

I Bicsafety protoool confimetion ad proper
digoosal of products.

I Lage sale field trial at nultaple locatias
for saeral gereratios.

I Proper notification to the biosafety
agencies about the transgenic product
alag with failures, if ay.

Genes for insecticidal proteins like d
endotoxin, protease inhibitors, a amnylase
inhibitors, lectins, cholesterol oxidase,
ispateyl trasfarase ad veetative irsscticical
proteins have been identified and transgenic
plants with these genes have been developed
(Table-D). Saweral otrer proteirs with irsscticical
procerty are being identified ad daracterised,
and will provide valuable options for insect
management using transgenic crops.

Tabl e-1

SOME TRANSGENI C PLANTS

DEVELOPED W TH I NSECT

RESI STANCE GENES

Gene product

Target insect

Transformed plants

Cry 1Ab

Cry IH
Cry 3A

Cry 9C

Transgenic plants with crystal protein genes of B. thuringiensis

Lepidoptera

Apple, cotton, maize, rice, potato,
tomato, tobacoo, white clover

Lepidoptera Maize
Colegptera
Lepidoptera Maize

Tobeooo, potato, egg plat
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Gene product Target insect Transformed plants
Transgeni ¢ plants with protease inhibitor gene.
Gl (Soyean serire Colegptera Fotato, toeo, poplar, oilsesd
protesse irhibitor) Lepidoptera rge
G Tl (Conpea trypsin Golegptera, Aple, lettuce, potato, rice,
irhiortor) Lepidoptera sunfloner, sweet, potato, tobacco,
tomato.
oC-1 Rice-osteire Colegptera Popllar, toeooo, oillssad rgpe
proteese irhibitor) Homoptera
Rot PI-11 (Potato protesse Lepidoptera Birch, teom, lettue, rice
irhibitor IT) Orthoptera
Transgenic plant with lectin gene
Snowdrop lectin (GNA) Homoptera Tdoeom, potato, rice, oilssd, rge,
Lepidoptera Sieet potato, sugarcare, sufloner,
tomato
Rea lectin (plec) Homoptera Potato, tdoeoo
Lepidoptera
Wheat germ agglutinin Lepidoptera Maize
(WGA) Colegptera
Rice lectin Lepidoptera Maize
Coleoptera
Transgenic plants with @ anylase inhibitors
a anylase inhibitor of Colegptera Pea, tobacoo
common bean (aAl-Pv)
a anylase inhibrtor fram Lepidoptera Tobacco
cereals (WAI-1)

d ENDOTOXIN

Bacillus thuringiensis, a grampositive soil
borme facultative becterium, wes first identrfied
by Ishivata in 1901 in silk worm larvee. In

17

1909, Berlirer gae a cetailed information about
the becteriun. In adverse clinatic codirion, It
udergoes sporullation along with the formation
of a bipyramidal crystal protein which is toxic
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1o insects ad knoan as Ory protein, Bt toxin or
d endotoxint. The spores can survive for many
years but the protein (d endotoxin) remains
functional for a few days to a few months
depending on the environmental condition.
Different subspecies of the bacteriun produce
different crystal proteins and they are very
specific In their action. B t kurstaki acts on
lepidopterans, B t. israelensis On dipterans ad
B t. tenebrionis on colegpterans. The insectcidal
crystal protein (ICP) is coded by a gere In
plasnid (a self replicating extra-chranosamal
DNA). The gere farst gives a proorotein of 130
kDa. Proteolytic enzyme at high pH In insect
midgut breaks down the proprotein to active
toxin of 66-/5 Koa. This protein results in pore
formation of columnar cells of midgut by
asodc lysis ad subsequently leeds 1o paralysis
ad death of the lanee. It is not clear whether
ore crystal can puncture the cell menbrare or
an agorecpte is nescld for 1t There are diffferant
ypes of Oy proteirs, ie. Oyl. Oyll, Oyil, etc.
which have their omn specific receptor in the
oolumar cells of the midgut.

The Bt is being used as insecticidal spray
since 1957 under different trade names like
Thuricide, Agree, Dipel, Javelin, Condor, Foil
and Bidbrt. But high aost of production ad lov
stability in the field due to W ad sunligit
have resulted in its limited use. With the
advancament in the field of genetic egineering,
the d endotoxin gene of B thuringi ensis becane
an attractive cadidate to be among the first
oes trasferrad into plants. In 1987, tranggeic
tobacco and tomato plants with d endotoxin
gene were developed? and transgenic potato
plait in 192.

18

InfGally inssct resistant transgic plants were
developed using crylAb) gene with constitutive
praoters. As the transformation wes dore using
Agrobact eri um tunef aci ens, the experiments
vere limited to dicots onlly. Although transgeniic
tobacco plants with crylA(b) gene became
resistant to tobacco hormmworm (Manduca sexta)
and budworm (reliothis virescens), use of full
length rative gere resulted In poor expression
of ICP In ransgenic plants. To overocare this
prablem of lov eqoression of native d endotoxin
genes, synthetic genes were constructed.
Different strategies are amployed to design such
synthetic gres.

1 Elimiration of potendal intron (non-ooding

DNA sequence In a gere) splicing sites.

1 Elimination of polyedenylation sites.

1 Elimination of rR\VA instability signals.

I Qptimization of translation by altering
codon usage.-

Native cry genes are having 37 G + C. In
modified cry gere the G + C content has been
inoeesd to sinulate thet of plants. Partaally ad
fully modified genes shov a 10 to 100 fold
increased expression when campared with wild
type gene. Transgenic cotton with modified
crylA(C) gene have been found resistant to
cotton bolloworm (Helicoverpa zea), leaf
perforator (Bacculatrix thurberiella), pink
bol loworm (Pecti nophora gossypi el 1a) and beet
armyworm (Spodopt era exi gua)- Monsanto, an
American company, has developed cotton
bollworm and pink bolloworm resistant
trangEnic aotton \arieties called “Bollgard” ad
“Ingard’. Transgenic potato plants with cryi 1A
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gere show resistance to collorado potato bestle

(Lepti not ar sa decen i neat a) -

With the development of other methods of
gere trasfer like microinjection, gere gun ad
electrgooration it hes becore essiier to transform
monocots. Transgenic maize with cryl Ab) gene
resistant to European com borer (otrinia
nunilalis) IS the First transgenic monocot.
Commercially available transgenic maize
varieties of USA are yieldgard, maisgard and
naturegard. Transgenic rice with modified
crylAb) gere is resistat to striped stem borer
(chilo suppresalis), yellow stem borer
(Sci r pophaga i ncertul as) and leaf folder
(naphal ocrosi's nedi nalis)-

PROTEASE

Meny plants have natural defense mechaenists
against insects besad an e productaon of certain
proteese inhibitor(s). These proteese inhibitors
generally act on the enzymes which are
resposible for the protein catabolisn in insect
midgut. Protease In insects include serine,
cysteire, aspartic and metallo protease that
cataly=e tre relesse of amiro ecids fram dietary
protein ad so provice the nutrients anucial for
normal grovth and development. In contrast to
d endotoxin, these proteins (inhibitors) have
antimetabolic aectivity against a wide rage of
Insects. Lepidopteras have serine proteeses ad
ocoleopterans have cysteine proteases. Serine
protease inhibitors are of 1000 Da and can
simultaneously inhibit two molecules of the
sustrate, may ke of sare type or of wo different
types. That’s why they are termed as double
headed or Bowman birk typet.

I NHI BI TOR

Transgenic tobacco plants with cowpea
trypsin inibitor (@) genes are resistatt
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larvee of tobacco budnorm (Heliothis virescens).
Transgenic tobacco with tomato or potato
protease inhibitor 11 are resistat to tobacoo
hormoworm (Manduca sexta). It inhibits trypsin
and chymotrypsin activity. Although most of
the works carried aut todate have used serine
protease inhibitors, transgenic toheocoo plats
with gsteire proteese inibitor like oryzeo/statin
I are resistat to oolegpteran Insects. Hoever,
the mjor dissdvartage of proteese Irhibitors is
that It nests \vary high lewel of the irhibitor for
insect nortality.

Transgenic plants with serine protease
inhibitor genes from mamals and toabcco
hormmworm (Manduca sexta) are resistant to a
nunber of lepidoptera and homoptera. Based
on invitro study of irhibition of proteolysis In
midout extracts of a rage of lepidpteran lanee,
bovine pancreatic trypsin inhibitor @°T1), a
antitrypsin ad spleen irhibitor (SI) have been
icentafied as pranising Inssct resistance proteins
ad transferred IMo a wide range of plants. m
sexta protesse irhibitor gere eqoressad In cottos
and in tobacco have been found to reduce
reproduction N Benisia tabaci 4.

a AMYLASE I NHI BI TOR

Insecticidal activity associated with the
cammon bean seed is due to an inhibitor of a
anylase (a digestive enrye) activity. Studies
have shoan that a anylase inhibitors presait in
seeds are active against insects and mamals
but not against plat ad becterial a anylase
ad are thus highly secific. a anylase inibitor
is knowmn to be larvae of two seed feeding
beetles, the cowpea weevil (callosobruchus
macul atus) and the azukibean weevil
(c sinensis). Transgenic pea plants with a
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anylase inhibitor gene have been found to
produce 1.2% of a anylase inhibitor protein in
seeds and confer resistance to both conpea
weevil and azukibean weevi b5.

LECTI NS

Lectins are carbohydrate binding proteins
available in plenty in plants, animals and
becteria. Lectins foud in plants, partacularly in
s, are involhved In defanse agpinst the attadk
of becteria, fugi, insect ad other animals.
Lectan binds to micout eprtrelial cells of insscts
and leads to disruption of critical cellular
fuctos. Inssctaadal ecavity of lectrs 1.e. LG
is in milligran per gran diet, wheress that of d
endotoxin IS nanogram per gram diet. That’s
why the lectins must be eXpressed at a higher
level In the tranggenic plant. Transgenic maize
with lectin geres like wheatt germ agglutinin or
Jaalin o riee lectin gge s foud o ke resistant
to European com borer and southerm com
rootworm. Transgenic tobacoo, sweet potato ad
nustard with lectin gere are also resistait to
\arias Insctsh.

CHOLESTEROL OXI| DASE

Screening of filtrates from microbial
fermentation often reveals presence of certain
proteins which attacks some insects. The
protein present in two streptonyces culture
filtrates which show acute toxicity to boll
weevil lanvee hes tumed aut to ke a dolesterol
oxidase (00). Cholesterol is required for
integrity ad nomal function of virtually all-
cellular merbranes, therefore any interference
in 1ts aailability lesds © todcity. Histological
studies on boll weevil larvae fed on diet
containing CO show cellular attenuation
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accompanied by local cytolysis of midgut
epithelial cells. @ catalyses the axidation of
cholesterol already incorporated into the
memberane to produce ketosteroids and
hydrogen peroxide. Midgut eprithelium is the
primery target for O ad ths it interferes with
the process of digestion and absorptiorf.
Although newly emerged adult boll weevils
exposed to QO do not exhibit acute toxicity,
they display saere oostatic effects (i.e. redctian
in fecundity and oviposition) due to poor
development of ovaries in adult females. LGy,
of first ad ssaad irstar lanee of oll veavil is
camparable to that of d endotoxin. Enzymatic
activity of (0 hes been detected in protopllast of
transgenic tobacoo with native Q0 gene’.

| SOPENTENYL

The gere for isopatenyl trasferase (ipt), a
key enzyme iIn the cytokinin biosynthesis, wes
isolated from Agr obact eri um t unef aci ens .
Bxpression of ipt in transgenic tobacco and
tomato plants by a wound inducible promoter
hes resulted in a decrease In leaf consunption
by tobacco hormworm (Msexta) and reduced
survival of the peach potato aphid* (Mzus

persi cate ).

TRANSFERASE

OTHER | NSECTI CI DAL PROTEI N FROM

PLANTS

Tryptophan decarboxylase (TDC) from
periwinkle expressed In tobacco is known to
reduce the reproduction of whitefly (genisia
tabaci ) by upto 97%. TDC converts tryptophan
to indole alkaloid tryptamire. Tryptamine ad
tryptamire derived alkaloids in plants nay act
as antioviposition ad antifeedatt agents or as
irhibitors of lanal ad pyal davelgoment?.
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VEGETATI VE | NSECTI CI DAL  PROTEI NS should be combined with a variety of
(VIPs) FROM BACILLUS SP. stralegies -

In search of el Insscticidal proteirs, 1t is
disnerad that auhture sypermatant fluid oolllected
during vegetative (i.e. log phase) growth of
Bacillus sp. is a rich source of insecticical
substances. Supermatant Fluid of Bcillus cereus
isolates possesses acute bicactivity against
Northern and Westerm com rootworm. Here
insscticichl praserties are associated with a birery
systam, whose o proteins are termed vipl ad
vi2. Similarly, sypermatant fluid of certain s.
thuri ngi ensi s culltures has potent insecticidal
properties against black cutworm and fall
armyorm. Potency-wise It hes been shoan that
VIPs are aomarable to d edotaxin. The cloning
ad daracterization of the gene encoding this
activity hes yieldsd a mowel insecticidal protein
vi p3A which is active agaiinst lepidopteran insscts
particularly black cutworm, fall amyworm and
best armyworm. This protein results in aoplete
hysis of git epittelial cells, particularly columer
cells’. Transgenic maize with vip3A gene is
foud 1o be resistant t udergroud pets like
westem and northem com rootworny-8.

RESI STANCE

Ins=cts have demonstrated a high capecity to
develop resistance to wide array of chemical
insectcides. Resistance against microbial spray
of d endotoxin hes already been dosenved. There
hes been same concem that use of d endotoxin
o=es for inssct acotrol in tramsgenic plants mey
leed t© rapid develgament of resistanc®-10. Such
concem is honever based largely on computer
mocels.

To minimize the development of resistance
to transgenic monitoring of pest population

MANAGEMENT
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1. Hgh dose strategy—-The strategy to produce
trangenic plats synthesizing very high leel of
insscticidal proteins hes been foud to be highly
effective In prevating or celaying develgorent
of resistant variety of insects. This strategy ney
help eliminate heterazygotes (i.e. carryirg only
ae resistait allele). Although there is a danoe
of dclire in titre kel of tre protein In LoEshe
gereratios or with egeiing, there is o rgort of
decline of titre level belov the Important
desird leel In Bootton ad naize in the trials
before commercial releasell. Again it is
gooreheded thatt high dose of toxin In transgenic
plant product may be harmful for huven health.
But Bt gene have been found to be species
specific and are thus harmless to other non
target inscts, ertebrates including users ad
the enviroment.

2. Refuge strategy—It IS adopted to provide a
source of susceptible insects for mating with the
resistant ones, of any. This will prevent the
foation of resistance gare. Refugess ean raturally
occur when a certain percentage of an
agricultural acreage is planted with non-
transgenic plants. Refuges may also be
established by using mixture of transgenic ad
nontransgenic seeds, or by groving border rons
of susogptible variety, or by groving susogptible
variety a little anay fran the crop field for
highly mobile insect species’?. Honever, the
point of concem regarding this strategy is the
size of the refuge. In India, for Bt cotton
aultivation, eqerts have suggested a separate
refuge of 30k of the land aultivated.
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3. Miltigene strategy—Transgenic plants
producing addirtional  insecticidal proteins with
either differat modes of action, diffferant targets
or both can sohve the problem. Recent discovery
of a number of new insecticidal strains of B.
thuringiensis ad new insecticidal proteins fram
such strains may provide more active
components to be used for the purpose. New
insecticidal corponents fron sourcss other then
B. thuringiensis may also be helpful for this.
Several gotians shauld be availsble that incluce
introduction of nuktiple genes with unigue node
of action into the sare plant, or altermatiely,
indgpaont plants each with a wnige inssctiacical
protein could be usad In rotation.
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RELATI ONAL APPROACH AND I TS SI GNI FI CANCE
I N CONVENTI ONAL SOC ALOGY

Arun Kumar Chatterjee >

In present day sociol ogi cal parlance ‘' Rel ati onal Approach’

new | ease of life.

approach with respect to both concept and nethodol ogy. But,

the rel ational approach do not fully match with its prom ses.

in Soci ol ogy seens to have gained a

The rel ati onal approach promi ses to be different fromthe conventional

the research strategies foll ow ng

Rel ati onal approach provides a

good phi | osophi cal perspective conducive to social network anal ysis.

I NTRODUCTI ON

S ince the period of westem classical
sociology of Georg Simmel and J. L.
Moreno’s sociometry and other socio-
anthrgpolagical engegenentts, relatioal goproech
hes ramified with different versios. OF late,
soeiolagists, wo loe idetifying thamselves as
relational sociologists, have further added to
this process. Thus it hes got a lag historical
pest. It is certainly interestirg © @ thvaugh te
complex historical evolution of relational
sociology. The thrust of the present paper,
honever, is not to delve into the historical
process that it hes gone through but to briefly
discuss its difference with conventional
sociology ad o aoguaint the reeder wirth variaus
features of relatical goproach In sociology.-

For this purpose, let us take the o mgjor
formulations : (&) Mthodol ogical | ndividual i sm,
(i.e., in dort, the 9ypposition that individoal

*  Sciolagical Research Lhit, Irdian Statistical Irstitute,
28, B. T. Reed, Kolkata. E-mail - arukafisical .ec.in.
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persas or collectivities do hae imer force for
self-action) and (D) anti-categorical Inperative
(i.e., In dort, the asseraon that o a priorily
fixed human category does reflect the
inter-actional social reality)-for the purpose
of discussions In contrast with conventional
approach. In recent articles Mustafa
Emirbaeyeri-2 hes dealt at legth in this regard.
The first formulation, i1.e., methodological
individualisn, goes to dallege the essantial
feature of converttional sociological (Variisble)
analysis whidh takes the uniits of doservation as
“discrete” phenorena and claim thatt relational
sociolagy s free fram this limitatdon. The ssood
oe, i.e., atti-categorical imperative goes to
assert that a priori categorization which is
another essential feature of conventional
sociolagical amalysis, distorts the structure of
interpersonal  interactions ad claim that the
method of relational sociology does ot beliee
in ay a priori categorization of actors in a
society without doserving the actual pattemn of
their interactios.
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METHODOL OGI CAL I NDI VI DUALI SM

It nears thet “Tre “mird” as “actor”, stll in
U= In presat day psydolagies ad sociolagies,
is tre old ssHf~actirg “saul” with its imortality
stripped of 3. Here, individual is thought to
possess the quality of self-action. Individial (it
may ke individual person or collectivity) as an
etity is conceived of having an imer force or
substance o take action independent of others.
This seif~actical abstentialist view of irdividlal
provides the base of some well-known
conventional approaches in social sciences.
Rational doice/cgare theory, nomative action,
structuralsim as rerfied substance, or “Inter-
action”—are some such which have been based
o this sel—ectioal substantial gooroedht.

RELATI ONAL
APPROACH

OR TRANSACTI ONAL

It clains t be free fran “methodological
individualism’. “What is distinct about
transactional gooroech is that It sees relatios
between units as pre-eminently dynamic in
nature, as uifolding, ongoing processes rather
then as static ties among inert substances’™.
Here, the units involved N a transaction derive
thelr meaning, significance, ad identity fram
the danging functional roles they play within
that transaction. This is very nuch goposed to
the idea of “interaction’ where interacting units
b rot dgoad an tre interaction for their idntity
or meaning (very much like Billiard balls). In
“relational gpproach” the event of transaction
ad the transacting actors are seen together ad
reject the notaon of disarete pre-given wniits Suh
as tre individuals or societies as the ultinate
starting point of sociolagical amalysis. Unlike
substantivist goproach, relational goproach is

24

very much dependent on spatio-tenporality .
According to this approach “no one would be
able suoossfully t© speek of the hunter ad the
hunted as isolated with respect to hunarng' 3. It is
aaurd o s=t Yo hunting as an evatt In isolatian
fram the spatio-tamporal comectiion of all the
components. “While a social identity or
categorical goproach presunes intermal ly stable
concepts, such that under normal conditions
entities within that: catsgory willl act pradiictzbly,
the (relatical or transactical) gooroech aerbeds
the actor within relationships ad stories that
shift over time and space and thus precludes
categorical stability In action™. The
methodolagical departure of relational goproech
can be called as “anticategorical inperative”.
This nperative rejects all attenpts o explain
human behaviour or social process solely iIn
tems of the categorical attributes of actors,
whether individual or collective. Given this
anticategorical inperative, relatioal amalysis
enpdratically rejects all varieties of aublturalisn
(roms, values, imer-force) ad methodollogical
individbalisn.

Hweer, this transactiaal vieyoint is rarely
practiced with precision in social science
parlance. This iIs sove sort of ideal typical
approach which is rarely folloned without
varying extent of departure by any tradition of
research in sociology. Once Karl Marx conceded
with this goproach when he says that “‘society
does not consist of individuals, but expresses
the sum of iInterrelatios, the relations within
which individuals stand’>. In Cepital, \Volure
1, he further dbserves that “‘cepital is not a
thing, but a social relation between persons
which is mediated through things'®. Honever,
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Marx has shifted fraon the position on other
o0casIias.

Marx exhibits substantialist position most
rotzbly in his reification of class interest, in his
presunption that actors within the sare class
category willl act in similar ways (1o the extant
they are “dass for i) een vien differanaally
srtuated within relatioal settirgs. Georg Simel,
the classical sceilagist is nost degply comirtted
1o relatical theorizing. He notes both aostract
and concrete dimensions of social reality. He
s thet “sxiety is tte syprasimular structure
which is nonetheless not abstract. Through this
axogpt, historical life is garad tre alterratives
of having to run either In mere individuals or
astract gereralities. Society is the gererality
that hes, sinultareasly, coarete vitality' 7. The
tendency of substarttialism Is very comon in
Taloott Parsaos” theory of sociial action. Yet, he
aores very close to the transactional goproech
in comection with his later “interdange model”
ad theory of “generalized media™. It is worth
mentioning also that “/At no point
claimed that theoriies vwhich actually existed in
history were ot identical o tre differat lagical
positias he audired. Thet is, e triad o anbire
different theoretical positians. Most of them are
in fact goegLe versians or anbinatian of several
of thexe Iagical altermatives' .

SOME THEORETI CAL | MPLI CATI ONS

The theoretical inplication of the relatioeal
goproech is far reaching :

@ As regarts sore key sociological aonogpts
this relatical gooroech gives a nev comotation.

Take for exarple the concept of “equality’.
Typically, equality or inequality IS defined

25

essatially as a matter of individal variatias in
possession of “humen capital” or other goods.
Relaticel ggrcedh, In aorast, viens thet it is
the “bonds, not essences, (Which) provide the
bases of durable inequality’0. Merbers of a
categorically bounded network, for example
(recently arrived imigrants), acquire control
oer a\alueble resouree (e.g-, Information aoout
erployment goportunities), hoard their acocess
to it (e.g-, by daig it gy with others in treir
personal networks), ad develop practices that
perpetLate their restried aocess (e.g9-, by stayirg
in touch with their places of origin through
frequent correspondence ad visit hove). Hard,
durable differences in advantages and
disadvatges are thus created. Unfolding
transactions, and not the pre-constituted
attributes, are thus what nost effectively eqlain
equality ad inequality. Here, a new dimension
of inequality is taken into account. This is
peple’s differential caebillity of getting aooess
1t resources by “comections” with or without
addition to individuals” possession of human
cpital.

(b) Transactional approach allows the re-
conoegptualization of “micro” ad “mecro” level
of enquiry. At the most macroscopic level,
society is often interpreted as an autonomous,
intermal ly orgenized, self-sustaining system.
Nation state, for eaple, is havilg a territorial
boundary with certain economic, political, or
military activities. But thet bouclry is rot alvays
unproblenatic. Boundaries of nation states do
owerlap unevenly with populations, production
and consunption patterms, aultural identities
collective enotional comitments and so on.
“Societies have never been sufficiently
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irstituticaelizd © preatt intersttial erergate.
Humen being do not create unitary societies but
a diversity of intersecting networks of social
interaction™™_ Some of these networks are
relatively stable ; but are subject to aonstat
alignment and relaignment forming new
networks, extending old ones and sometimes
forming rival configurations. According to this
view “society” is constituted by multiple
overlapping and interecting networks of
individlals or collectivities. That is why It is
sonetimes suggested that the term “society”
shoulld be replaced by “relational settings™2.
Thus micro and mecro can be taken care of InMto
sirgle frare.

SOME DI FFI CULTI ES

(@ Boudhry specification of the trarsectiaal
gaere is a great prablem. Social network (Which
hes closest affinity with relational aoproach)
rescarders for eaple, antinually grgple with
the question of where to draw lines across
relational webs as such possessing o clear aut
retural bouncBries.

(b) Social actors” reflexive engagenent With
the prablens confroting them in evercly lives
remains significantly uder-theorized in the
network prooesses.

(©) It is reaally a dallenge for relatioal
approach to take care the issue of
causality. Since It emphasizes on fluidity,
temporality, continuous construction and
recosruction of relatiaal milieu, casal aalysis
IS urker-aphesized. Hitities such as “foross’,
“Fctors’, “structures” artaining subsstanvistic
sifactical feature are nullified in relatioal
approach.

26

(@ Avtrer dalleging area is how relatiaal
enuiry takes into acoount the nomative ISsLes.
It takes a critical stand In this respect.
Transectioal thinking, In a word, deconstructs
a taken-for-granted moral universe. Values,
according to this goproach, are by-products of
actors” engagement with one another in
arbiguous and dhallenging ciraunstances, which
emerge when individuals experience a
problematic situation of nultiple normative
comitments. But It does not adeguately address
the question of how individuals motivate
thersehes in tre Infdal periad of taking action
or giving preference to competing doices. How
that can be free fran value judgrent ?

DI SCUSSI ON

Social network amalysis, for eaple, finds
close affinity with the relational goproach by
setting individual persons in relational
perspectives. But social network studies do not
follov any particular strategy in this regard.
Any meticullous scrutiny of the studies on soeial
network will proe 1t. For eamle, insteed of
auntering the “mnsusstanavist’, “nmn-category”
besad methodblagy, it (social network analysis)
often takes the network features as new kind of
“aricble” as if it hes soe “imer-force” (Which
is primarily nullified in relatiocal guorcadh)
cause sarething. But, certainly, this is not a
cae of apioi categorization.

To make 1t viable for empirical studies soe
sort of pragratic methodological consideration
hes to be evolved. Any disoussion on the issle
of methodological innovation in this regard
desenves separate space. Honever, the dalleges
it throas in sociological methodology defying
methodological individualism of converttional
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sociology and prescribing anti-categorical
imperative in methodology provides food
for thought. The perception of fluidity,
gatio-terporality, noHolistic of social reality
seem to come close to the perception of
“de-constructionists” also, which provokes for
another theoretical discourse. Lastly, the
besic thrust of the network approach (rel ati onal
approach) that Investigates the “constraining”’
and “enabling” dimensions of relationships
provides soope for sare theoretical Insight as
well as innovative exercise in methodology
afresh.

EPI LOGUE

1. Rational choice theory : It takes for
gramted that “the elementary forms of social
life is the individual human action. To
eplain social insstatutios ad social dee iIs
to show how they arise as the result of
the action and interaction of individuals”
Elster, J. 1989. Nuts ad Bolts for the Social
Sciences. Cambridge : Carbridge University
Press. P-13). Here pre-given entities are
seen to gererate self-action. Bven as actors
engage in game playing with other actors,
their uderlying interest, identities, ad other
daracteristics ramin undanged.

Norm fol I owi ng action : Another popular
agpproach takes norm folloving individuals, or
nore seecifically, tre vital imer forces drivirng
tham, as iIts besic unit of angysis. It depicts
individials as seH-propelling, self—sussistent
entities that purse intermalized noms given in
advance. In cottrast to “ratioal doie” theory
and economics, the “norm following action”
takes noHatiaal action as the special provinoe
of its mde of analysis.

27

Structuralismas reified substance : The
holistic social theories and “structuralism’
also posit not individuals but self-subsistent
‘soerteties’, “Structures” or “sooial systens” as
the eclusive soure of action. Not the individ.al
person, but groups, nations, cultures, and
other reified substances do all the acting in
social Tife and aocoount for Its dyremian.

Inter-action approach : This approach is
often confused with the “relational” approach.
While interacting “Eitities remain fixed ad
unchanging throughout interaction, each
independent of the existence of the others,
much like billiard balls or the particles in
Newtonian medhenics. This idea of interaction
finds home today in a viewpoint that
dominates much of contemporary sociology,
fran suney research to historical-corparative
anaysis. This can be called “varigble cantered”
approach.
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PREPAREDNESS FOR

M TI GATI ON OF NATURAL DI SASTERS

Achintya*

Nat ural disasters can be classified into two groups,

droughts, |andslides, etc.

quite widely recognized that in many third world countries,

i mpl ement ed by governnent agenci es,

and Non-recurrent D sasters such as earthquakes,

nanely Recurrent Disasters such as floods,

cyclones, etc. It is

di saster nitigaion programes

with or without the participation of NGO or comunity

based organi zations, suffer froma series of defects and distortions. The present article discusses

t hese i ssues.

natural disasters.

| NTRODUCTI ON
S ince the creation of this universe, o
place on our plaret has been free fram
disssters due o natural events such as floods
landslides, cyclones, volcanic eruptions,
earthquakes, tsunamis, etc. In recent years,
increasing nunber of natural disasters has
inflicted widespread death, destruction and
devestation in differatt parts of tre world. The
rature ad extent of preparedness for disasters
involve a complete spectrun of events from
avalandhes 1o floods, earthquakes, landslides
ad so on. Mitigating the effects of natural
disasters requires an integrated and scigttfic
goproech calling for collective ad coordinated
efforts of all agacies-intemratical, govemental
ad voluttary.
Preparedhess for the mirtigation of disssters
includes development, adoption and
implementation of multipronged approaches

*  Dgpt. of Civil By, Mezaffarpur Institute of Tedrolagy,
Mezaffarpur, Bihar 842003.
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It also deals with how the society should prepare for nmonitoring and mtigation of

aoprising varias disciplines such as estination
and evaluation of risk and technological
assessment with respect to design and
construction, financing, education and above
all, paple’s paracipation.

Natural disssters are clessified iInto recunratt
disssters sut as floods, drogts, etc. ad non-
recurrent disssters such as eartiguekes, wolcanic
eruptions, etc. However, the nature and
recuirerats of dissster preparedness are almost
similar in both types of disssters.

DI SASTERS AND DAMAGES

Disssters may also be classified into direct,
indirect ad intagible ones. Direct disassters
include caree 1o residence, huven lines, stores,
indstries, etc. Losses de to direct dissstars ae
apparent ones, which can be asssessed by the
cost of repair or replacement of all physical
damages caused by the disasters. Indirect
disssters incluke the darege o business, service
and econamic activity. This becares saretimes
so complex as to make even a rough estimate
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drffiault ad It is often eqressd as prgoortion,
i.e. 0.5t 1.0 tames or nore of direct dissster.
Intangible disasters are not subject to direct
money-evaluation. They include effects upon
health, social ad economic seaurity.

There are, honever, valid ad cogent reesons
for believing thet recant disssters are of greater
magnitude than those which occurred in the
past, precisely on account of rapid
indstrialization, urbenization, incressed land-
use ad on top of all, groving popullation world
over. Disssters of recurrent and nonHrecurrent
reture are ligble to aotane t ocoor for all tine
to come and man cannot prevent them. All he
can do is to take steps for safety and thus
minimise gopalling losses of life ad property,
meking use of available advanced tedhrologies
at his digosal.
RECURRENT

Flood is the nost frequent, recurrant retural
disaster that hes been dareging and destroying
human life and property since the time

DI SASTERS

imemorial. In India, the Himalayan rivers
account for nearly 70% of the fllood dameges.
Meny of the Indian states such as Assam, Bihar,
West Begal, U. P., etc. face the floods alnost
ey year as a routire affair during the masom
periad when the rivers are in soate. These floods
aegte havoe for the intebitants of the adjoining
aes.

Let us oo 1 the sap of regular flood dissster
of North Bihar in India which besically senes
as the catdnent’s area of high flood disdarge
of the rivers origirating fran the mountainous
terrairs of Ngal. Thee rivers, such as Bgmatd,
Gandak, Lakhandei, Adhwara groups,
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Mahananda, Kosi and others, are scripting a
grievous saga of amipotent turbulence along
the fload plains of Birar. The devestation de to
disastrous flood in north Bihar in 2004 was
more than that caused by the earthquake of
terrifying 1934. During every monsoon, while
these rivers are restlessly biting into the
erbankments ; the villagers to are tirelessly
workirg. Tre arrinal of tre fatal flood results in
exodus. Ridkety oots, rattling pans ad pots,
ad even hare-mede stuffs are plied on bullock
carts, tradostrailas o ae pressgd Into senace.
Thatched huts are carted anay to makeshift
camps. Most of the farmers have to lose their
farms and many houses are dromned. Millions
of people have to suffer for want of shelter,
food ad snitatian,  lesst to talk of treir cattle
and other belongings most of which meet their
vatery graves.

But, the rivers—the Gandek, the Begrati, the
Veherarth, etc. (of Biher) are thirsty to siallov
more. The villagers know that this inevitable
episoce is only a matter of tine against which
they are racing 1o retriee as to wat they can.
They build homes, not merely houses. What
they are getting dismantled are only houses ;
home is now under the open sky for men,
waren, and children and even for dunb cattle.
Govermment and administration have a tough
tire  care for millias of villagers egegd In
their hopeless fight against the nightmare of
flooks.

NON- RECURRENT

Earthguekes, landslides, occlanes, etc. are
the oHeouTatt disssters in tre Indien aotext.
The degree of sensing and warming in such
disasters varies fran case 1o case, the gereral

DI SASTERS
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aonstraint being less tine margin incgeecitating
all the tadkling mechireries. As is evidat fram
the Andhra Cyclone of May, 1990 in which
more than a thousand people lost their lives
despite four days” advance waming and pronpt
Govt. action. This goes without saying that the
level of awareness and promptness in all
aamd is stll to ke raisad.

In the case of the earthquake, no precise
waming system has so far been developed. The
eartineke being the fastest acting destroyer of
man-made structures brings down inadequately
designed huilt structures inmediately. Indian
lore is full of referaess to eartigekes. In this
decade, i.e. from 1991 to 2001, India has
eqerienced saveral cevestating eartiguakes. The
most recent earthguake of Bhuj and Ahmedabed
in GQujarat on January 26, 2001 wes SO messive
ad furias tret 1t defies all inegination.

In India, the northem region of the Himalayes
ad 1ts foot-hills fall uder the most active
seismic zone. The Assam earthquake of June
12, 1897 was probably one of the biggest
eartigekes in Indian history. The great alluwvial
trough of the Gaa is a tectonic ae. The Bihar
earthquakes of 1833, 1934 and 1988 hed their
origin in this trough. The loss of lives de
earthguakes In India over tre last 200 years is
more than a million. Simultaneous loss of
property is even manyfold.

During the post-earthquake or post-cycloe
investigations, one often dbsenves that the
damege varies from total destruction to only
minor effects and including varying degrees
such as partially or fully dareged or blonn-aut
walls, broken windons, uprooted roofs, doaned
transmission poles, etc. The performance of
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man-made structures during earthquake or
cyclone has been dbsernved to be very poor iIn
potertial disaster areas. The reason behind
the Inefficiat performance ad incapebility of
the structures is primarily due to lack of
continuity, bracing, symetry and redundancy
of the structural and poor quality of
construction. In nost of the cases, substandard
construction practice, inferior foudation ad
inadequate detailing have been the root
cause of the structural damages. Seismic
behaviour of masonry construction in gereral
hes been very unsattisfectory. Most catastrophic
failures of unreinforced masonry buildings
have been dbserved with cbvious defects such
as lack of proper joins, asymetric layout of
resisting elements and scarcity of walls in
ae direcaon.

In case of cyclones, some waterfront
structures experience darege from storm surge
ad waves ; ad strong gusty winds enhance the
structural laeds, leeding o the suoessine fallure
of the structure. A typical failure is triggered by
the failure of one or more of the system
components. For example, since storm winds
aeate Irftng forees an the roof, poor comectian
or adorage of the roof systam o the walls can
leed 1o tre lifting of tre roof. \Wen wood-frane
structures loose their roofs, the valls are left
with no sygport at the top ad usually collgpse
because of the surronding wind pressures. In
sare coastal comunities, where the house are
on mesonry colums wirthout any  reinforoement,
failure is often initiated at the foudation leel
de to wlift causad by storm surge. The losses
to life ad linb, econany ad exdequer, social
structure and morale are quite enormous and
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devestating in such nonHeounrant disssters. The
recent Orissa gclose of 199 causad devestation
in all fronts ad loss of over 10,000 Iives.

AWARENSS AND CONSCI OUSNESS OF

DI SASTERS

A single disastrous event can destroy crops
ad buildings, roads and railvays, water syoply
and poner supply-even reduce a whole town or
meny villages into barren land. Once a dissster
strikes, the aftermath is faced with variety of
prablems, mainly human and civic, Rigit fram
arvaging food, drirking vwater, clothes, etc.
fighting inssnitation, disesses, etc. the task of
the taddlingautihorities becores formicsble. All
this reaults fran the cogestion of large nunter
of peple In limited space called rehebilitation
centres or camps ad that too with inadequate
civic fecilities. This poses additioal problers
for the attending physicians and workers.
Prtiably, most countries, particularly the
developing and under-develloped ones, face the
cavestation first by the retLal disssters ad then
start relief meesures after tre calanrties. (Why
rot predict or mnitor ratural disssters, develg
emergency preparedness and take measures to
antol treir effects ?

We hed to, iIn the pest, put up with all such
adersities ad then we activated relief messures.
But wve can, at presat, predict, cottrol, mnitor
and manege most disasters through science ad
tedrology. The disaster consciousness should
be a comon concem for both the authorities as
vell as for the sufferirg pegplle. For this pupose,
proper education nust be Inparted both before
ad after te dissster. By inulcating a sase of
cleanliness among the affected people and by
adninistering proper medicines ad drugs, post-
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disaster epidemics and diseases can well be
antaired to a satisfectory limit.

The level of education scerario of aur society
is dull and dreary. Hence the work of
consciousness and awareness development
among masses is very difficult, if not
impossible. Some attempts may be carried
out on the following lines. Suppose In the
case of earthquakes or cyclones or regular
floods, the regions are identified and it is
possible to determire the type of seisnic zoe
or gclanic zore or the likelihood of recurrence
of high flood discharge. These informations
are available in the Codes of Practice develgped
by the Bureau of Indian Standards and also
available with the various government
departments related with these activities. Yet,
these informations camot be comprehended ard
uderstoad by a person with shallov knovledge.
Hence, It is recomended that the presentation
of these informations shauld be mede sinple to
such an extent that even a camon person may
follov 1.

An extensive awareness programme
aosistng of cartoon filns, slogas ad posters
containing scenes from actual earthquake
disssters or flod disssters suld ke dissaniretsd
1o tre people through television darels, radio,
cinema and newspapers. Demonstrations may
ke held in villages as vell as the salled parsos
may be invited to the institution for crash
demonstration-cun-training programe. Even
the course of the curricullun must provide the
lessos about persoal safety I the event of the
ooourrence of the ratural dissster. The dojective
of this iIs to generate awareness and
oconsciousness anng the masses such that the



[ ] O

Everyman’s Sci ence

VOL.

]

XXXX NO. 1,  April—May’ 05

persos of each ad every stratum could dosene
and feel the nightmare of natural disasters
whetscever ad its mrtagation as well.

DI SASTER PREPAREDNESS |IN A SOCI AL

VACUUM

In many developing and underdeveloped
ocountries, a social vacuum hes ererged between
the theory and practice of natural disaster
mitigation which irhibits action. The disaster
mitigation measures adopted and executed by
the govermment, without the participation of
Ns or comunity based organizations suffer
fram a series of maladies in many third world
ocountries. These incluce the follomving -

I. Failure to Initiate and Encourage

Partici pation of People

Many mitigation programmes are based
on specialized tedrologies ad professional
skills. Therefore, these are carried out
without the participation of the inhebitants of
tre dissster affectad aress ad trelr agenizatias
in plamning ad execution. The local people are
not involved for providing labour under
organized self-help schemes. Hence, several
programmes tum out to be uneconamic as they
do not include tre locally available resouroes
for mitigation such as the local inhabitants
themselves, their local skills, know how and
orgenizatias.

Il. Failure to Ildentify Vulnerability

Many disaster mitigation measures are
unidirectional ad wnisectorial, related to a
seecific type of dissster for a defined goen ad
particular periad of tine. As a matter of fact,
they canot address wilnerability which is a

complex phenamenon of people’s actions and
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their socio-econamic and physical condition.
The data are available on community
psychology, people’s social and economic
condition, and their behavioural response to
disasters. Yet, much mitigation becomes null
ad woid to take Into acoount the conplex rage
of constraints and normally it goes on to
implement people’s o decisions.

I1'l. Susceptibility to Manipul ation

The most seriaus criticism of the govermmant
sposored mitigatdon is that die t© conoentration
of poner amongst a centralised management, it
is susceptible to politial manipulation by
ponerful groups. Mitigation becares merely an
instrurent for maintaining the status-quo or for
actually meking the poor peaple nmore wilnerable.
Many programmes limit demands of people of
lov Incare group ad theilr orgenizatios erther
by outright repression or by cogption. For meny
political parties ad the goverment, disaster
mrtigation is inplerented nore by political ad
econamic self-interest than by humanitarian
notves. heeer a dissster strikes, this is te
common feature of the news-columns of
newspaper, TV channels and radio that the
goverment and the gpposition are engaged In
making hue and cry and throwing blames on
each ather conceming the implementation of
the mitigation measures.

It is, honever, difficult to persuade the
goverment to dage 1ts develgament policies.
At the same time. NGOs and comunity based
organization working in the field have little
influane oer the structural causss of dissster ;
therefore, It is necsssary o briing aoout a policy
dhange in which a qualitatively different ad
more protagonist role of comunity based
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organizations should be allowed. Further
it is believed that NGOs can contribute

in bringing the policy dage as folloss :

(A As mediators, assisting in negotiations
with govement and intermational agencies.

(B) As organizers, reirforcing the network
and coalitions and the exchange of
informatians.

(O As advisors, supporting community
based organizations that own mitigation
programes.

(O As comunicators, alloving the transfer
of gopropriate methodologies and tedrologies.
It is recamended that the mitigation role
models shoulld be develloped by the NGOs which
can be achieved by consensus at the followving

three levels =
(i) Wth people and their organizations.

Wth NGOs and other institutions

(i)

providing technical support, training and
simlar activities.
(iii) Wth local, regional and central

gover nment agenci es which are able to execute
mtigation with technical, |egislative and

financial support.

It is, therefore, suggested that a model for
NGOs intervention should be develgped so that
it rey fall the vaouum between mrtigation theory
ad practice which evidently exists ad which
may be applicable in many developing and
underdeveloped economies.
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CONCLUSI ON

Disasters cannot alvays be prevented but
their effects can cerainly be mrtigated. Netural
disasters nmay be of ™o types such as recurrat
oes ad non-recurrent ones. For sare disssters
such as earthguakes, floods, etc., the prone
aress can be earmarked and surtable mitigation
provisions be made accordingly. Such areas
need investigation, planning, provisions and
meming of soecial feciliies for tinely mitigatian
of auh disssters, their rature, dgree of ety
ad eect location. Actians can ke identafied in
case of a disaster by goverrment, local and
wluitary agencies ad the inhebitants of the
affected arees.

Experience of the mitigation of natural
disasters has proved that a great deal of
destruction takes place due to ingppropriate
plamning ad decisiaHreking. IT the structures
are huilt adegately © withstad the fatal foroes
created by the disssters, the dareges could be
minimized.

Further, 1t has been proposed that N&Os can
act as communicators between people and
govermmeatt ad that real mitigation recuires the
aplinetary participation of state, market ad
community sectors. A model for NGO
intervention hes been suggested <o as o fill tre
vacuum between theory and practice of
mitigation which evidently exists and which
may be applicable in many developing and
underdeveloped countries.
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SATELLI TE REMOTE SENSING : AN  OVERVI EW

V. M. Rokade and P. Kundal *

Renot e sensing is science and art of obtaining infornmati on about an object through analysis of
data acquired by a device located at a distance. (bservations are made on the refl ected/scattered
of self enitted electromagnetic energy (EMR) fromthe earth in different wavel ength bands.
Renot e sensing has the capability to provide tinmely, synoptic and repetitive coverage over |arge
areas across various spatial scales. It is, therefore, a powerful tool for nonitoring and assessnent

geol ogy,
di saster mangenent and | and use/

of natural resources. This technol ogy has w de applications in agriculture, forestry,

nmappi ng,
| and cover nmapping. Under |ndian Remote Sensing satellite Programme, so far ten satellites have

hydr ol ogy, oceanography, urban devel opnent, soil

been | aunched by | SRO These renbte sensing satellites are equi pped with sensors to provide

]

data in different conbinations of spatial,
at t enpt
satellite renote sensing technol ogy in India.

I NTRODUCTI ON

ne of the most exciting develooments of

modem times has been the advent of
satellites-for studyirg the surface ad atmogdere
of the earth, for converting homes into class
rooms, for weather forecasting and disaster
waming, for camunications, for TV ad Radio
tranamission ad for inestgating space. Sece
instrurents ad raote sarsing tools provide us
new eyes to study this planet and they exterd
the soope of vision. Remote sensing derives
information about an dbject fran measurenents
mece fram a distance. It is a nultidisciplinary
activity, which deals with the inventory,

*

Postgradate Department of Geolagy, Negour University
Law College Campus, Araravati Road, Nagour—440 001,
e,

spectral
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and tenporal resolution. In this article, an

has been made to provide an overvi ew of the devel opnments that have taken place in

monitoring and assessrent of natural resources
thraugh amalysis of data dotained by dosenatias
fran a rate sensing platform. The dosenatias
which are syngptic, provide repetitive coverage
of large aress ad qentitative data. The systeam
axsists of a sasor (PAN, LISS 1, LISS 11, LISS
11, WiFS, etc.) to oollect electroregnetic
rediation ad a platfom (stellite, airaaft, rodet,
balloon, etc.) on which the sensor can be
mounted. The information received by the
sensors IS reformatted and processed on the
ground to produce photographs, CD’s or
computer canpatible magnetic tapes (CCTs).
The basic source for this technology is
elctrarvegretic radiation (BR) ad this energy
is erther receivad fran a ratural souree like sn
or fran artificial sources like RADAR (Radio
Detection and Ranging) and/or SONAR (Sound
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Navigation and Ranging). This erergy reaches
the earth surface ad gets reflectsd, trasmitted
or absorted by varions objects, before being
oollected by the sensors mounted on satellites.
Renote sersing of the earth hes tranditionally
used reflected erergy in the visible spectrum
and emitted erergy in the themal infrared ad
microrave regions to gather radiation that can
be analysed nurerically or used to gererate
pictorial represaitation i.e. a satellite imege.
Gathering of different rage of wavelegths is
the essence of what is termed as “Mil ti spectral

Renote Sensing”’. Images made from varying
intersity sigals dow variatios in gray toes
in black and white Images and as colours, In
tems of he, saturation ad intesity. In gaeral,
there are three types of tre satellite dita pradldts,
narely, bladk and white imege or Panchronatic
satellite data, Normal colour and Fallse Colour

Composite (FCO).

I NTERPRETATI ON OF SATELLITE DATA

Interpretation comprises detection,
identification, description and assessment of
significance of an doject ad pattem imeged.
The satellite data do not provide complete
infomation for gplicatios without the use of
groud truth. Thus, interpretation of satellite
data needs to be folloned by field visits. The
remotely sensed data can be interpreted either
digitally or visually, or by a carbination of
both. Digital analysis is dore with the help of
aonputers but, even after the digital analysis,
the autput is also visally aalysd. In tte case
of visal interpretation, a few guicelires kelp us
idntafy tre features. HEematts of interpretatian)
The basic elerents are shape, size, pattem,
e, textue, dadons, location, association ad
resoluion.
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shape : It refers to the general form,
corfiguration or outlire of individual dojects.
The shegpe of sare dojects Is <o distinctive that
their imeges may be identified solely fram this
e.g. roads, alports, rvers etc.

size : The size of an dbject is one of the
most useful cluss o Iits idntaty, e.g. sstdaatts,
agriauktural fields, resenoirs etc. This dgpads
m the scale ad resolution of tre satellite inece.
Sraller features will ke essily idntafied in lage
scale imece.

Pattern : It iIs related to the spatial
arangamant of dojects Into distinctive recuring
foms. This céan be exlained through the pattemn
of a road and railway line. BEventhough both
lads lirear, mgjor roeds are gererally associates
with steep aunves and many intersections with
minor roads.

Tore : Tore refers to the relative brightness
in colaur of dojects an satellite ineges. Differatt
dojects reflect/amit differant amounts of energy
in different vavelegtis of the electraregetic
soeectrun. In almost all casss, theare s differae
in tone or colour between objects or between
an object and i1ts background. For exarple,
various shades of red colour in False Colour
Composite (FOO) indicate the various types of
vegetation. The bllue colour Indicates water
bodies, the density of the colour being
proportionate to the depth of the water body.
(bjects with high reflectance values are white
in colaur, e.g. sow, clod, sad, salt affectd
aress, etc. Huren settlements are bluish gray in
alar.

Texture : Texture is the frequency of dange
and arragement of tones. This Is a miao imege
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characteristic. The visual impression of
smoothness or roughness of an area can often
ke a valueble clwe In imvege interpretatdon. Sall
water bodies are typically fire textured, grass
medium and bushes rough. There are always
excgptions as resolution of the satellite data
plays a role. The grass may gopear to be sooth,
bushes medium and forest rough on low-
resolution data of the sare area.

ste: This refers to arrangement of dojects
with respect to ae avother, or with respect to
terrain features. Aspect, topography, geolagy,
soil, vegetation ad aultural features on the
landscape are distinctive factors that the
interpreter should be anare of when examining
a site. Tre relative inportance of each of these
factors will, of curse, vary with local coditias,
but all are Important. Just as sare vegetation
groas In snanps, others grov on sandy ridges
or on the suy side vs. the shaded sides of
hills. Orop types mey prefer certain coditios
(e-g- ordards an hillsides). MarHrede features
mey also be foud on rivers (e.g- bridge, dan
etc.) or on hilloes (e.g- dosernvatory or racar
faalit).

Secow: It Indicates the cutdire of en doject,
for exaple ; Church steeples ad smokestacks
can cast shadows that can faciliate their
icentrfication. Tree indentfication can be aidd
by an examination of the shadoas throan.

Associ ation : Some objects are so comonly
associated with ane another that identification
of one tends to indicate or confirm the
existence of another. For example, a shedow is
associated with clouds, sand dunes are
associated with deserts, mangroves with the
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Resol ution : It depends upon the imaging
device i.e. sesors ad includes of spectral ad
satial resolutias. The soectral resoludan Felps
in icentifying the feature In specific spectral
bards. High spatdal resolutias imeges are useful
in indentafyirg snall dyjects.

APPLI CATI ON OF REMOTE SENSI NG

Remote sensing is useful in evolution of
retural resources potential ad projectios for
the future econamic scenario, assesstent of
lad and oceanic rescources that are physically
useable and economically relevant and
icntrfication of neregeant strategies that offer
sustainad production ad other barefits. Aralysis
of costraints related to resource develgament-
physical, ecoamic or social ad indentification
of appropriate corrective and conservative
measures are also possible by renote sensing.
This advanced tedolagy has been extensively
gpliad in several fields ad aress of the study,
sare of which are outlined below :

(a) GCeol ogical Mapping

This inolves identification of rodk types,
landforms, structures and linearents. Mgoping
in the inaoccessible terrain like the Hinalayes
has been possible by using remotely sensed
cata. Large aerial coverage ginven by the rerotely
sasd data hellp in indentafying various regioal
structures and lineaments. The use of renote
sensing data to map large area and then to
csrarcate the target area for detailed field study
is of enormous help for exploration geolagists.

(b) Agriculture and Forestry
India is an agriaukture intersive country, ad

in this scerario, a tedrolay like rawte sasigy
can provice timely ad reliable information on
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agriaulture which is a prerequisite for gotinal
land use plaming and formulating policies on
food security. Mapping of vegetation species
from remote sensing media is widely folloned
because many sensing devices operate in the
green, red and near infrared regions of the
electraregretic spectrun. CGrgp area estination,
crop yield estimation, crop yield prediction,
chlorophyll absorption studies, forestry
monitoring etc. are sove of the goplications In
prectice. Repetitive coverage of an area helps In
monitoring deforestatiovafforestation.

Land Use/ Land Cover

(c) Mappi ng

A knowvledge of land use and land cowver is
important for many planning and management
activities aocermed with the surface of tre earth
and satelite image is a ponerful mediun for
mgEping what’s at the earth’s surface. One can
identify ad categorize the various retural ad
men-develgoed features in tems of “lad cover™,
ad “lad us2”, which refers gecifically to hov
the lad is usd for huven activities.

(d) Soil Mapping

Mepping and monitoring of soil resources is
ore of the major pre-requisites for estinating
lard ity ad imigebility by assessirg salt-
affectd soills, eradd lads, shifirg adkavataan,
etc. For careful lad use plaming, vwaterlogoed
aress have to be delineated in order o take W
praventive ad reclamative meesures. These days
soil mepping wsing satellite raote sensing Is
comonly follloned practice.

(e) Water Resources Applications

Water resouross studies include both surface
and subsurface vater potential taoping. Remote
sersing data are used in identification of the
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natural drainege system, sources of the major
river, etc. for effective planirng of resenoirs
and for fruitful watershed development and
mangement. Drirking weter, which is oe of the
besic huren needs, s still a precioss comodity
in mary parts of India. Satellite data are beirg
used for preparing hydrogeomorphological mgps
tonards indentifying sites for sustainable
drinking weter sources.

(f) Disaster Mangenent

The primary role of the renote sensing data
for natural disaster managrent is two fold,
dissster foranaming and monitoring. The use of
the data in flood meregarent, olcanic enptias,
forest fire mangament, oil spill etc. is wicely
acclaimed. These days, remote sensing data
hae foud 1ts gplication In - seisnic nonitoring
also. The other branch of gplication of tre data
incluces studies in cosanogrgpy, which includes
sea temperature and depth measurment, ocean
Qoest mnirtoring, etc.

I NDI AN REMOTE SENSI NG PROGRAMME

The remote sensing program wes initiated In
India in 1970 when aerial suney wes conducted
o prodlee Infrared Imegery 1o study the cooout
wilt disease in Kerala plantation. Since then
ranote sansing tedrology ad the goplications
have developed tremendously.

Folloming the suocessful derastration fligits
of Breskara 1 ad Breskara 2 landed in 1979
ad 1981 respectively, India began developrent
of an indigenous IRS (Indian Remote Sensing
Satellite) progran to support the national
econamy in several areas of gpplication. The
launch of first operational Remote Sensing
Satellite, IRS-1A on 17, March 1983 was an
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important feather in the cap of ISRO (Indian
Space Research Organization). IRS-1A was
carried ™o sensors narely LISS-1 and LISS-11
(Linear Imaging Self-Scanning System). On
March 17, 1995, IRS-1A wes retired fran routine
service after oollecting about 300,000 Imeges.
The IRS-1B wes launched on August 29, 1991,
It is a followp satellite of te IRSHA, ad its
instrurents are prectically idntical to those of
the IRS-1A. The IRS-1E was launched on 20t
Septarber 1993 by the first Indian PV (Polar
Satellite Lauch \ehicle) rodet, but it edd in
a failure when the paylced pluged in the coeen.
The IRS-IE ad the IRS-P series are cosidered
1 be experimental satellites. On Cctober 15,
194, IRS-P2 was launched from Sriharikota
aboard the PSLV. This satellite provides
Panchromattic data (useful for urban plamning
and maoping), multi-spectral data (for ratural
resource plaming) ad the WiFS (for large-area
vegetation monitoring). IRS-1C and IRS-1D,
which are identical, were laundhed on Decenber
24, 1995 ad Septarber 28, 1997, respectively.
They carry three careras narely, Panchraratic
Camera (PAN), Linear Imaging Self Scanner
(LISS-111) and Wide Field Sensor (WiFS).
Unfortunattely, IRS-1D wes almost lost when 1t
entered a wong orbit due to malfunction of
PSLV. The IRSP3 satellite was launched from
Sriharikota using PSLV on March 21, 199%. It
has an X-ray astrononwy and to rencte sensing
payloads, namely WiFS and MOS. On May 26,
1999, IRSO launched OCEANSAT-1 (IRS-P4),
vhich is tre first Irdian satellite dxdicated fully
for the study of oceans. It carries the Ocean
Colour Monitor (COM) and the Multi-frequency
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Scanning Micronave Radiometer (MSVR). TES
(Tedrology Bqeriment Satellite) wes laundhed
on board PSLV in October 2001 to demonstrate
and validate technologies that could be
used In the future satellites of ISRO.
The heaviest earth-observation spacecraft,
RESOURCESAT-1 (IRS-P6) was launched on
October 17, 2003. It is the most advanced
satellite built by IR0, bringing cotiruity
the current IRS 1C and 1D programes. Data
derived from RESOURCESAT-1 can be used
for advanced applications in vegetation
dynamics, crop yield estimates, disaster
mangement support etc.

India is presently pressing ahead with an
impressive national programme aimed at
developing more and more Earth observation
satellites 1o nest ever-incressing derands which
have been created with the use of this
tedology. The Earth dbservation system, as
an important space infrastructure, has now
becore an essartial ol for the govermment for
achieving te goal of goplication of tedroloagy
for national develgoment.

CONCLUSI ON

In a country like India, which hes diverse
Spreads in terms of geography and popullation,
it is esaal o put saEellite diia o effective L2
ad ensure that the advantages peroolate o the
grass-root levels for overall developrent.
Remote sensing technollogy by virtue of many
advantages hes beooe a very useful tool in the
hends of scietists, plarers ad adninistrators
in dotaining accurate Informations on various
aspects. Various national level operational
projects viz. Drought Monitoring, Disaster
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Management, Urban Studies, Soil Mapping and FURTHER READI NG

Land Degradation Studies, Geological Suneys, 1 B. L. Deekshatulu and George Joseph,
Mireral Targeting, Drirking Water Potential Zore Current Science, 62(3), 272-273,
Mapping, Watershed Developrent Planning and 1992

several others, are conducted by National
Remote Sensing (NRSA) with concerned
govemment organizations have been giving
good results in reaching space technology
for the benefit of common man. Due to
improvement in space borme remote sensing
satellrtes in tams of gatial, seectral, tEporal
ad radiaretric resolutias there willl be further
enhance and extend the benefits of space 4  Manorama Year Book (1999, 2000, 2001,

2 F. F. Sdnis, “Raote Sasing - Principles
ad Interpretation, 1987, Second Edition,
Freeman, New York.

3 M. S. Lillesand and R. W. Kiefer,
“‘Remote Sensing Imege Interpretation’,
1994, John Wiley and Sons, New
York.

technology. Like other developed countries 2002 and 2003)

India hes a well-integrated and seH~supgporting 5 S. A. Drury, “A Guide to Remote
space programe, which is providing and will Sensing : Interpreting Images of the
aotinee to provice Inportant services o sciety Earth® 1990, Oxford University Press,
in future. New York.
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Where does sound travel faster—in air or water?

|
I

|

| - Wil a lae freeze if the air teperature falls to — I C?
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IS
HUVAN

| ONISING RADIATION BOON OR CURSE TO

HEALTH ?

Arun Chougule *

Di scovery of X-rays in 1895 by Prof.

procedures. Though nobst of the crucia

early diagnosis of some di seases depends conpletely upon X-ray exam nation

i gnored that the diagnostic radi ol ogica

medi cal

W C. Roentgen has revol utionised the nedica

conpared to other man nade radiati on sources.

recei ved by the patients during various radiol ogi ca

varies fromnachi ne to nachi ne

a times being overused as a ritua

excess due to bad practice and bad equi prment.

di agnosi s

deci sions are dependent on X-ray di agnosi s and

yet it cannot be

procedures contribute nmaxi num popul ati on dose as
There is growi ng concern to radi ati on doses

procedures. The dose received by the patient

techni que used and safety precautions followed. X-ray is many
di agnostic procedure. The patient receives radiation dose in

Hence every X-ray machi ne should be subjected

to periodic quality assurance (QA) test and radiation protection survey

| NTRODUCTI ON
E \ver sine huren is bom on this earth, he
is borbarded by ionising radiation.
Bverybody on this earth, irrespective of his
place of stay ad occupation, IS getting same
dose of inising radiation vwhich exists all aroud
us. This is called ratural bedground radiation
(terrestrial ad edtra-terrestrial). The ratural
bedgroud rediation varies fram place to place.
It is maximum, 260 nSvAear, at Chavara coest
of Kerala ad average for whole India is about
2 mSvAear. e have no cotrol over the natual
badkground radiation exposure. In addition to
natural badground radiation, huren is exposed
to manmade radiation. Anongst the nanmade

*  Department of Radiotherapy, SVS Medical College &
Hospital, 11-38, Gachinegar Covt. Quarters, Garchiregar
Jaipur-302015, Email : arunchougule@sandarmet. in
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ionising radiation, X-ray diagnostic procedures

contribute the highest per capita radiation

and above the
1

dose to the popul ation over

nat ura

On 8th Nov. 18%5, Prof. Roentgen discovered
X-rays which has revolutionised the medical
ineging. It is overvhelming to know that within
one year, in 1987, 49 books and over 1000
article were published on use of X-rays in
Medicire. Since the disocovery, X-rays are being
wicely used as the nost inportant ad religble
scientafic ol for effecting prager diegosis of
ailment and for assessing the efficacy of the
treatmat given to the patdant. Use of X-rays for
radiography and fluoroscopy started in 1896,
whereas radioisotope use for nuclear medicine
procedures started in 1990, X-ray CT wes put to
clinical use In 1972 ad X-ray digital imeging
wes inmtroduced in 1977. WHO reports that more

background radi ation-.
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then ore third of all crucial nmedical decisios
are dependent on radiological procedure and
early diagosis of sone diseases depends only
on X-ray examination. Honever, the fact that
the diagostic radiolagical procedures aontrilute
meximum population dose, as compared to other
man mede radiation source, cannot be ignored
and more so when, on one hand, X-ray
diagostic fecilities are beirg mece availeble
larger section of the society (the frequency of
rediolagical procedures per person per year hes
increesed more then twice In last o decades)
and on the other hand, public awareness is
groving of the potential hezarts of the radiation
at rapid rate. May a tines the X—+ray diagostic
procedure is being over used as ritual/routine
diagostic procedure. Clinician shauld farst ask
himseH/herself before ordering the rediological
inestigation as to wat he/de is going o o if
the radiological diagnosis tums positive or
neative. If the asners for both these are tie
sare, then there is o nead of that radiolagical
inestigation.

lonising radiation hes played an important
role in medicire ever sinee the discovery of X-
rays ad radiccativiity at tre ad of tre nireteanth
century. The benefits 1t has brought are
imumerable, but there is also a risk of ham
fran the radiation eqosure. Though the radiation
is bereficial to mankind, It has many harmful
effects an huren. The fect that ionising radiation
produces biological damage has been known
for many years. The first case of huren injury
wes reported In literature just a few months
folloving the discovery of X—rays ad the first
Ccaze of radiation induoced cancer wes rgported In
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192. During tre early years, indiscriminate use
of X-rays hes caused visible darege to several
physician ad X-ray enthusiasts. In 1921, Dr.
Ironside Bruce, a pioneering radiologist in
London hospital died of cancer at the young
age of 36 years. By 1922 more than 100
radiologists hed been reported to have died due
to radiation induced cancer. In spite of all these
reorts, the enthusiasm for use of X-rays wes S0
overwhelming that radiation protection
awareness was gradually forthcoming. The
radiation dose limits to radiation workers have
been reduced drastically fran 1100 nSvAear to
20 mSv/ year during 1934 and 1992. Therefore,
all possible negares, 1o redle or limit rediation
does received by patient ad staff duriing variaus
rediological procedure, are essential.

Now we will try to understand how the
radiation causes damage to human body. The
aosorptian of x+rays (Ianising radiatian) I huren
body may leed o cause many kinds of physical,
chemical and biological products or lesions.
The physical events such as excitation and
inisation are very dort Iinved ad last for less
then 10 sec. The chemical process which
takes place within 10° sec. after irradiation
produces free radicals such as OH, RH, ad
H0,. These radicals/chemical lesions diffuse
through and/or reect with other bio nolleculles In
the humen cell such as DNA nolecules, thereby
careating D\A radicals i.e. areating bio nolecullar
lesias in the orgenic material within tre cell.
CNA radicals are also produced by direct action
of radiation. In tre direct action tte ators of te
target, i.e. DVA, itself may be dameged. While
in tre indirect action the atons of target, i.e.
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DNA, may be damaged via interation of CH
radicals. The bio moleaular lesias are relatively
loger Iived ad can last for minutes, hours,
days, months or even sonetims for years. The
entire process is extremely complex. The
radidbiological effects in biological system are
of wo types () Somatic effect ooourrirg in the
eqosed individeal ad (2) Garetic effects which
occur In the next or subsequent generations
(progeny) -

RADI ATI ON DOSE UNI TS

The unit of radiation absorbed dose is Gray
Gy)- If 1 Joule of erergy s absorbed In 1 gn
of tissle the absorbed radiation dose is 1 Oy.
The commonly used sub unit of Gy is the
milligray ("Gy) which is one thousandth of the
gray ad 1 nGy = 0.1 rad. Similarly 1 mGy =
0-001 mGy- For radiation protection, the dose
equivalent unit of Sievert (Sv) is used ad
1Svy=1Gy " Q  N. Where Q is the quality
factor which is different for different kind of
radiation (for X ad g rays it is 1, for alpa
particles it is 20) ad N is nomalization factor
which takes into acoount the radio sasitivity of
tisse into account. For sinplicity for X ad g
rays 1 Gy = 1 Sv.

HOW MUCH RADIATION DOSE IS SAFE

FOR

There is no threshold of radiation dose for
the inrtiation of sare deleterious biological
changes. BEven a small dose may increase the
risk of cancer ad small aosorbed dose In goreds
may induce mutation or chromosomal changes
potentially capable of inducing hereditary
disorters in the offgrings. These types of effects
are knoan as stodestic, that is the pracebility

HUMAN  ?
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of occurrence of the effect depends on the
absorted dose, wheress the severity of the effect
is independent of the dose. The current
know edge of radiation biology indicates that
even the | ow doses of ionising radiation have
ability to enhance the cancer risk to three
times than what was estinated earlier. Sinilarly
the recent studies also indicate that |ow |evel
of ionising radiation have the potential to
effect the 1Q of the unborn, if it was exposed
inwnb. A fetus exposed between 8 and 15
weeks of the conception may have various
degrees of physical and mental impairment
depending on the dose ad shift of 30 1Q units
per Gy dose is a possibility. Therfore, It is
assured In radiation protection plamning that
every increment of dose in an individual may
carry sote risk, even though the risk for a
particular X-ray examination is small. It is
therefore essgal t© qentafy the rediation dose
to the patient from diagnotic X-ray and CT
procedure to predict the possibility of hamful
effects. The CT scamner has become a popular
tool ad this modality is being over usad iIn both
the sexes ad in all age growp. The CT imeges
are uigely informative but delivers very high
radiation dose. It has been dosenved that the
unnecessary high dose in the diagnostic
rediological prooedures is de to :

1. Rediolagical investigatias vwhich are often
reguested without adequatte evaluation of the
patient ad altermative tedniques.

2. High repetition rate due to wrong
techniques, improper procedure, incomplete
patient preparation etc.

3. Poorly traired or casual attitude of the
traired SEff.
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4. Inappropriate or poorly functional
equipment.

5. Inoorrect radiolagical tednige.

6. High work load.

In an attenpt o gqentify the radiation dosss
received durirg diffferant rediological procedlres,
the author?-3-4.5.6 has carried out extensive
measurements in various private and govt.
hospitals of Rajasthen ad the radiation doses
received by the patiient in comon radiological
procedures is given in Table-1. Similarly the

TABLE-1

RADIATION DOSES RECEIVED BY PATIENT SKIN

SURFACE DURING COMMON RADIOLOGICAL
PROCEDURES

R. RADIOLOGICAL SKIN SURFACE

NO. PROCEDURE DOSE

mGy

1 AP chest 03z01

2 Pa pns 74+14

3 Skull Radiograph 6413

4 Cervical Spire AP 5109

5 Kub 6211

6 Hysterosalpingog- 92121

raphy (HG)

7 | Bronchography 46.1+62

8 Oystourethrogram 146.0 £ 12.0

9 Myelography 5190.0+ 186.0

10 Barium Meal 156+ 252

1 Barium Swallow 130.0 £ 12.0

12 Barium Enema 164.0 £ 40.0

organ doses in camon examination by CT is
given in Table-2 50 as to get an idea about the
radiation doses received by various organs
during various CT procedures. To emphasize
the megnitude of radiation doses delivered by
some common CT procedures 1 have attempted
the comparison of radiation doses received

TABLE-2

RADIATION DOSES TO IMPORTANT SENSITIVE
ORGANS DURING VARIOUS CT PROCEDURES

EXAMINATION| ORGAN DOSE
RECEIVED
mGy
Sl Brain 24.3-3.2
Bone Marrow 3.1-4.1
Thyroid 0.91-14
Thorax Bresst 235-27.1
Lungs 20.0-255
Bone Marrow 43-58
Thyroid 23-3.1
Abdomen Upper Large 200-26.7
Intestire
Lovner Large 10.1 — 135
Intestre
Uterus 14.7 -20.1
Bone Marrow 6.9-9.7
Relvis Utens 16.1-21.9
Upper Large 7.5-10.3
Intestre
Lower Large 146 -19.8
Intestire
Bone Marrow 56-79
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during these procedures with that of chest
radiography ad the carparison is tabulated in
Table-3. Though CT scan images are uniquely

TABLE-3

infomative, It is evidat thet they celiver a hich
dose of 1onising radiation because high K\p
and mAs pencil X-ray beams are used for

COMPARISON OF THE DOSES RECEIVED DURING VARIOUS RADIOLOGICAL PROCEDURES
AND 1SOTOPE SCANS WITH THAT OF CHEST X-RAY DOSE

INVESTIGATION EFFECTIVE EQUIVALENT TO
DOSE NUMBER OF CHEST X-RAYS
mGy
AP Chest X-ray 0.2 1
Cervical ire 0.1
Dorsal Sire 10 50
Lumber Spine 24 120
ABDOMEN 15 I6s
Relvis 10 50
Intervenous Urogram 4.6 230
Barium Study-Stomach 50 250
Barium Study Esophagus 20 100
Barium Study-Smal Bowvel 6.0 300
Barium Study-Large Bowel 9.0 450
Isotope Bone Scan 36 180
Thyroid Scan 10 50
Lung Perfusion 10 50
Dmsa Scan 04 20
Dtpa Renogram 16 a0
Hepatobi liary Scan 23 115
Liver Scan” 0.7 35
Gastric Bptying 0.3 15
201 TI Myocardial per Study 18.0 900
CT Scan Brain 20 100
CT Scan Chest 80 400
CT Scan Abdomen 80 400
CT Scan Pelvis 70 350
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creating the Images. Fram Table-3, it is evident
that relative effective dose received by patient
undergoing CT brain is equivalent to that of
100 chest X-rays. Simlarly in CT chest,
abdonen and pelvis it equals 400, 400 and 350
chest X-radiographs respectively. Radiation
dose received by the patient during the CT for
abdamen is 15 times that of pelvic radiograph
or equivalent to 3 bariun meal exaninations or
equnalet o 2 isotgee boe scas. The radiation
burden further increases in CT guided
intenventions like CT pulmonary angiography,
high—resollution CT dest, oral contract CT bonel
and onoolagical studies. Though CT constitutes
aly < 2% of total radiolagical inestigatias, It
represents more than 25 of population dose
where as dhest radiography accountts for more
than 30% of the radiological examinations but
atribute only 2% of collective radiation dose.
Moreover 8-10% of CT procedures are for
children under 15 years of age. There is a
considerable roan for reduction of CT related
doses. Some of the measures which can be

utertaen with Irtde efforts, are :

1. Bducating referring clinicians so that
injudicious request, made by them go down.

2. Boouraging the referring clinicians for
other altermative inestigatios such as MRl ad
USG. In many instances even isotope studies
result in comparatively less dose of radiation
without compromising on diagnostic end
results. For eample, isotope liver scan gives
effective dose equivalent to that of 35 dest
X-rays and effective dose equivalent during
lug perfusion study is equinvalent to that of 50
dest X1ays.
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3. Using tedrolagically superior equiprent
such as multi slice spiral CT with faster scan
Soed.

4. Qpamization of CT settings ad reduction
of tube aurrat ad K. This is very important
for pediatric patietts ad very thin patiatts.

5. Often CT scans are dore before, during
and after injection of IV contrast material.
When medically gopropriate, nultiple exposures
may be reduced by eliminating pre contrast
scaming.

6. IT the pitch (in helical scaming) is
increased, the amount of radiation needed to
oover the anatonical area of Interest decreeses
without loss of diagostic information.

7. Proper maintenance of equipment and
Judicious use of equiprent by well trained staff
0 that tre repetiion rate s reduced.

8. Bladder emptying before pelvic CT
in order to facilitate movement of uterus,
ovaries ad bladder into the bony pelvis, which
result in reduction of absorbed dose to these
orgars.

9. Avoiding unnecessary medical X-ray
exposure is particularly important when the
patient is a child as they are at relatively
greater risk than adults are. Children have
more rapidly dividing cells then adults do ad
they have longer life expectancy also. \When
CT scan is performed on a child or small
adult with the sare tedmique factors that are
s for a typically sizd adllt, tre sl patiatt
receives significantly larger doses than the
acult does.
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10. Advice to delay conception to men by
2-cell renenal times (bout 130 days) and 1o
women for at least 3 gycles In case exposure
oocaurs to goneds.

11. Continuous education and training
programme for radiologists, nuclear medicine

physician ad tedrologists.
HOW MUCH HARMFUL THE RADI ATI ON
DOSE IS 2

To uderstad the saverity of radicbiolagical
effect, i1t is prudent to know the nominal
risks, meaning the probebility of ooccurrence.
Therefore radiation induced serious
hereditary effects and fatal cancers in
individual exposed to dose of 1 mGy IS as
given in Table-4. Similarly, the effective
doses and life time risks of cancer from

TABLE-4
RADIATION INDUCED SERIOQOUS
HEREDITARY EFFECTS AND FATAL
CANCERS IN INDIVIDUAL EXPOSED TO
DOSE OF 1 mGy
EFFECT NOMINAL
RISK PER
mGy
Hereditary Effects 1 in 250,00
Leukamia 1 in 500,000
Female Breast Cancer 1 in 200,000
Lung Cancer 1 in 500,000
Thyroid Cancer 1 in 2,000,000
Other Cancers 1 in 200,000
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same camon radiological procedures is given
in Teble-b.

| RRADI ATI ON I'N UTERO

The patient usally identifies, “her doctor”,
the referring physician, as the one providing
care and whose counsel is the most
important to her. The referring physician
should not only investigate the possibility of
pregrancy but also uderstad ad relate to the
patient to the degree to which a diagnostic
radiological procedure might compromise the
pregnancy -

Diagnostic radiological procedures in
pregnant women shoulld be performed only when
there is sufficient reason to believe the
berefit 1 her or her chilld or to both ecsss the
known or reasonably suspected risks. When
famale is ot pregant, the protectaon phillosody
is the sare as men. Hovever, when It cones to
patient who receives large radiation doses
from any radiological procedure involving
direct exposure of loner abdamen, the dhance
of udetected pregnancy being always present,
radiation exposure to gonads of woman of
reproductive cgpecity hes always been a matter
of concem.

Two possible effects of radiation on the
developing embryo or fetus need
consiideration namrely develgorent aonormalities
and cancers which may be expressed during
chidhood or in adult life. The risks for
maldeveloprent as a result of irradiation in
utero begin at about the 3rd week after
conception and continue through the 25th
week. After irradiation during the 3rd
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TABLE-5

EFFECTIVE RADIATION DOSE AND LIFETIME RISKS OF CANCER FROM SOME COMMON

RADIOLOGICAL PROCEDURES

R. | RADIOLOGICAL PROCEDURE [ MEAN FATAL CANCER
N O EFFECTIVE DOSE RISK

(mGy)
1 Chest AP 0.2 1 i 1 mllion
2 Swll PA 0.8 1 in 700,000
3 Cervical Spire 0.8 1 in 250,000
4 Abdomen or Pelvis AP 0.7 1 in 30,000
5 Lumber Spine AP & LAT. 10 1 in 20,000
6 Head CT Scan 20 1 in 10,000
8 Barium Meal 30 1 in 7000
9 Barium Enema 70 1 in 3000
10 Chest CT Scan 80 1 in 2500
n Abdomen CT Scan 10.0 1 in 2000
12 Pelvic CT Scan 10.0 1 in 2000
13 Tc Isotope Kidney Scan 0.7 1 in 20,000
14 | Tc Lune Perfusion Study 1.0 1 in 20,000
15 Tl Myocardial Perfusion 18.0 1 in 1000
16 Tc Bone Scan 30 1 in 7000

through 8th week, radiation detriment may
be expressed as malformation of specific
organs. After irradiation during 8th through
25th week, radiation detriment may be
expressed in the form of defective
development of the forebrain, resulting iIn
savere mental retardation. The risk is higher
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in the 8th through 15th week than in the 16th
through 25th week. Recent data are also
compatible with an absorbed dose threshold
below which severe mental retardation may
not be induced. An increesed risk of subseguent
cancer in childhood has been correlated
within utero Irradiation throughout pregnancy
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and the nominal risk for imadiation utero for

2. Any wamen consiidered for diagnostic or

absorbed dose of 1 nGy in the etbryo or fetus thergautic inediation thet might affect the uterus

is given in Table6.

should be asked If She iIs or migt be preghant

TABLE-6

IN UTERO

IRRADIATION THROUGHOUT PREGNANCY AND THE NOMINAL RISK

FOR

IRRADIATION UTERO FOR ABSORBED DOSE OF 1 mGy IN THE EMPRYO OR FETUS

TIME AFTER CONCEPTION

NOMINAL RISK PER mGy

First two weeks

Minimal

3 rd — 8 th week

Potential for malformation of organs

8 th — 15 th week

Severe mental retardation 1 in 2,500

16 th — 25 weeks

Severe mental retardation 1 in 10,000

Throughout pregnancy

Childhood cancer 1 in 50,000

In mid 60”s great concerm wes aroused which
resulted in propagation of 10 day rulle which
stated that in all women of child bearing
age, the clinician requesting examination
shauld rever overlook the possibility of early
pregnancy and should whenever possible,
confine the radiological examination of loner
abdoren ad pelvis t© 10 days intenal folloving
the onset of menstruation. This is because
pregnancy would almost certainly not have
ocaurred in 10 days imediately folloving the
oset of menstruation.

Looking to the radiation risk to fetus
foll owi ng guidelines nust be foll owed before
undertaking the radiological procedure of

women of reproductive age :

1. It is essetial for referring physician,
radiologist ad nuclear medicine physician to
treat any woman with an overdue menstrual
periad as pregant unlless additical  information
indicates otrernise.
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ad she should be regarded as pregnant unless
the amser is a definite “NO”.

3. When patient iIs regarded as pregnant
seecial care duld ke taken 1o ascertain wether
the procedure iIs necessary. Bqposure of tans of
a mSv to the fetus which could double the
natural risk of childhood cancer should be
awided In early pregnancy unlless there is an
overriding clinical need. As the risk of
inradiating the fetus may be much less then that
of failing to make a correct diagnosis, the
procedure should be dore i a need is indicated
but with particular care to minimise radiation
do=e 1o fets.

As the nedical radiation exposure is

responsi ble for highest per capita dose to
general popul ation, one should strictly follow

the essential requirements of safe X-ray
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di agnosti c procedures before undertaking any

radi ol ogi cal procedure”.

1. X-ray roon should have dimensions of
about 6 m x 4 m or should have 24 sq m. floor
ae

2. The room shauld have all four-sice walls
of 9-inch thidk (23 an) brick or equivalent.

3. All windowsAentilators to be located at
2.5 m aowe the floor leel.

4. As far as possible there should be only
one entry/door to the x-ray roam.

5. Chest stand nust be located such that
X-ray beam points towards a non occupied
ae

6. Control parel should be at ore comer of
the roam, preferably near door and should be
provided with movable protective lead barrier
of 1.5 mn lead equivalent thickness and lead
glass of sare thickess.

7. The lead rudber gprons of at least 0.25
mm lead equivalent thickness must compulsory
be used by radiologist, tednician ad others
inolved in flluorosoopic work.

8. In case of fluorosocopy, the lead rubber
Haps having leed ecuinalent of ot less then 0.5
mm and dimensions of not less then 45 an x 45
an shauld be usad 1o give addrtical  protection
to gonads. In case of vertical flurorosocopy,
these flgps should be hung from the bottom of
the screen such that the flap overlaps the
Fluroscopic chair. In case of horizontal
TFluoroscopy thin lead rudber flaps should be
hung from table top.

9. The X-room should be provided with
suitable waming sigal in local laguege ad a
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red ligit. The red ligit should be svitched on
whenever the X-ray exposure is given.

10. Under no circunstances should the X-
ray beam be directed tonards doors, windows
or the aontrol parel.

11. No person other thaen those specifically
concermed with any particular X-ray exanination
shauld stay In the room when the X—ray exposure
ISa.

12. The field size used for any examination
should always be limited to the minimum so
that it only covers the part/area under
exanination.

13. No member of the staff must hold the
Gas=tie or the patdant whille X4ay is an. I ned
be, the patient attendant or relative must be
asked 1o hold the patient or cass=tte vhile X—+ay
beam is on and person rendering such help
should be provided with lead gpron.

14. All the staff working with radiation must
wear the persorel monitoring filn/TLD bedge.

In the end, 1 would like to say that no
radiation dose is safe. Honever radiation is
boon to merkind i used with caution. Henee, iF
tre radiolagical proosdure s kelpful in diagosis
of the disease and helps in management of
patient, it should be dore.
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\--_-_-_------—I

Q7. \What is the ocolaur of the black box kept In every comercial airlines?

@B. A damion sorinter of intematioal standards can cover 100 nmetres i1n aoout 10 seconds.
Assuming thett he is about 2 netres tall, he thus covers per seocod 5 tines his body legth.
How does the common housefly compare in speed?

\----------------------------------—J
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SHORT COMMUNI CATI ON
VWHAT CAUSES THE SCUM ON TEA ?

(STORM OVER THE

SCUM ON TEA)

D. Balasubramanian*

C ontroversies and debates often

rage arog scientists on natters of great
importance, such as whether all markind arose
fram oe prinordial “Be” who existed in Africa
200 000 years ago, or whether there exist geres
in aur body that determire aur lagevity or life-
spen. Debates of this kind can get boisterous
ad even persoal, particularly when proponents
of ral theories aore face o face. This is ssn
fran tire to time In sore s=ssias of scientfic
aortferences ad the dairmen of the session hes
to e all his dam, tact ad wit o aol tEpers.
Editors of scientific jourmals also face such
srtuatias ; It hes now becore stadard practioe
in saveral jaumals for a scientist who wides o
publish his findings 1o regest the editor ot
s=2d the manusaript for referesing to such paple
who he fears will give a negative opinion
because of rmvalry ad bies. These are sittatios
and occasions when we are reminded that
scientists are not any larger people than
msicias, art atdcs or lawers.

This point is also brought forth on other
occasions which are less sonbre ad more light
hearted. The movie portrayal of a scientist as a
serious, gaunt, unsmiling ad intense fellow

* L. V. Prasad Be Institute, Roed No. 2, Banjara Hills,
Hyderabed. 500034 e-mail : doala@lubly.itph.net. Article
published earlier in the Hindu Reproduosd with permission.
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with a beard and a lab coat Is a caricature.
Humour anong scientdists is ot any less frequent
then others, though It doss take on a sciattfic
colour and flavour. The physicist George
Gammow once collaborated with a Professor
Afven ad wote Up a joint pgoer. Struk by the
phonetics of the two names, he could not
resist calling up their friend Hans Bethe ad
asking him for permission t include his name
as well iIn the pgper. Reason ? The pgper would
then have been written by Alfven, Bethe and
Gammow—the alpha, beta and gamma of
physicists ! Aother pudkish scientist hes been
runing a spoof scientific jourral for over two
decades now, called the
Irreproduci bl e Results. Among his latest spoofs
hes been the practice of anarding what he calls
the “Igtble Priz2” as a counter to te prestgias
Nobels. He chooses real (and imaginary)
scientafic projects ad theories ad anards them
the Ignoblles-based on how ludicrous they can
be. One such Igdble was anarded this year to
the scientiists who set aut to find whether Coca-
Cola speeds wp the motility of sperm cells or
dulls tem. (1 leae it 1O the reader to disower
or guess the ansner!). Ad then there is the
scientist wit who had the three laws of
thermodyremics described acaurately, it wyly.
The farst law iIs “You carot win”, the secod -
“You camnot even break even” and the third :
“It’s all fraen o 2=T".

Jour nal of
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In this gare of the seriasly lighthearted (Oor
Vie vers) aoes tre latest antroersy or stom
in a tea ap. The earthsheking question to be
addressd iIs - what causes the saman tea ? Drs
Micheel Spiro and Deogratius Jaganyi of the
Chemistry department of the Inperial College
of Science, Tedvology and Medicine, London,
pioneered this research about a year ago ad
reported their findings In the 12 August 1993
issle of the august science jourmal nture, ad
with that started the proverbial stom in the
teeap.

Spiro and Jaganyi noted that when tea is
brened in hot water, an usightly saum develges
on the surface of the acup and In the tegpot.
Meny of us have seen It In our o teaoys ad
pots but it ves left 1 these o demists o try
ad figure aut the actual demical rature of the
saum. Using all the high-tech arseral that they
hed at their comand, such as scaming electron
microsoopy, matrix-assisted laser desorption,
ionization, mess spectraretry (With the almost
R K Narayanesque acronym of MALDI) and
demical microanalysis, they concluded that the
saum is a base of calciun carbonate on which
the polyphaolic aorstituents of tea are dgposited
after they are axidized in air. Saun formation,
they concluded, is formally similar to the
fermentation process by which the tea
manufacturers convert their green tea leaves
into bladk teatre aurirg part of the arxe, twist
ad auri (CIC) prooess.

Reaction was not long in coming. Dr P P
Jones demurred with regard to the organic
components of the scum and pointed his finger
at the tamins rather then the polypheolics.
Tannins are a bit of umelcore nuisance, as
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anyone who overbrens strong Indian tea finds
out to his distaste. The Chinese tea hes less
tannins and more phenolics and flavonoids,
whose glory has been sung by many scientists
in the recent pest for their antioxicent prgcerties
ad their role in redcing dolesterol leels in
the blood. This raises the interesting point, not
so far addressed by Spiro, Jaganyi, Jones or
anore else, narely the relative scum contents
of Darjeeling, Assam, Sri Lankan, Chinese ad
otrer tess.

Dr Ralph Lewin, of the Scripps Institution of
Oceanography in Califormia, rebutted the
Inperial College claim and dismissed calciun
cartorate off the soare. Insteed, he thought thet
it is tre high mehang lipids or tre oily coat an
the tea leaves which are nelted of f by the hot
vater ad float as floss (ote the cosanogrgphic
imgery) on the surface. As the t=a is druk, tte
wexy layers stick to the sides of the ap. They
stain with tea phenolics which go brown on
axication. \\hen milk is added 1o the teg, the fat
and proteins present there thicken the scum
laer. “Oe can ligety, ssponify ad solubilize
them with very hot water and detergent ; 1 do
this every day”’, says Lewin.

The issle hes been joined ad the aontroversy
iIs  : is there calciun carborate or ot ? Whatt
about the tamiins ? Chemical amalysis by the
Imperial College group showed calcium
carborate, 0 why is Lewin not eblle to see i1t ?
The puzzle became teasing enough and
scientifically dallegirg for other scientists to
enter the fray. At this point o Brazilias, Dr
Jecinta Bweller of tre Institute of Geosciaoes
ad Dr Marcelo G ce Oliveira, of the Irstitute of
Chemistry of the Universidale Estadual de
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Campinas at Sao Paulo, took a crack at the
problem of where that solid film of calcium
carbonate camnes fram.

The cliwe is In the water usad 1o brev the tea.
IT the vater usad is hard, It aontains dissoived
calmum bicarbonate which would decompose
upon heating to release carbon dioxide as gas
ad calciun arboete. The latter, beirng insoluble
in vater, would precipitate as a white solid. This
is of ok the besis of the sales that lire the
walls of steam boillers, heatding pipes ad kitchen
kettles. Thus, the primary cause of formation of
the saum-film thet flaats on tre = is tte hard
vater used. The Inperial College scientists usd
the London mains water which is hard while
Dr Lewin must have used soft water to
brew his tea.

In a reinforoement of this conclusion, the
Brazilias brenad tea usirg distilled vater, which
cotains no salts of any kind. No scum layer
wes formed. When tap weter fran Milton keyrnes
of Southampton in England was used, scum
formed while water fron the Sao Paulo mains
being soft did not produce It. Indeed, Spiro ad
Jaganyi had pointed out the role of calciun
bicarborate earlier. They shoned that distilled
water produced no scum, nor did water
aotaining calciun chllorice. The latter does not
bregk up on heatting to produce a precipitate as
calciun bicarborate does. Also, If calciun 1as
are removed from hard water using the
corplexing agent callled EDTA, no scum famed.

Two other minor puzzles are also solved
neatly by this calciun carborate theory. Oe is
the doservation that no scun formed with lemon
tea. The asner is two-fold. Ore is that lemn
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acidifies the tea thraugh iits citric acid. The acid
will dissolve and decompose the calcium
carborate In the soum layer ; also the citrate
presait in the leron juice aoplees the calciun
ad dissolves it, just as EDTA does. The other
minor puzzle was the unexpected result that
when more tea bags were used to brew the sare
anunt of water, the less wes the scum formed
! They suggest the main reason behind this to
ke the greater degree of acidification nore teq,
arising from the higher concentration of
polyprerolics in the brew. These act In a mamer
similar to the crtric acid of lemn.

Oxyoen o plays a role in the formation of
the scun. When tea wes brened in the laboratory
in a nitroge atnogdhere rather then in air, there
was less scum. Conversely, when an oxygen
atmosphere was used there was more scum.
Thus, an axidation process is inplicated, so that
rot all of the saum can be erther nostly calcium
carboate (s the Brazilians would have 1Y), or
the waxy lipids and the tamins (which Lewin
and Jones emphasized). These do not use up
oxygen the way the phenolics do. Spire and
Jaganyi vent back to the laboratory, provoked
by the variouss rival theories, ad meesured the
chemical contents of the scun. It contained
about 3-7% calcium and 24-40% carbon
material . The amount expected for a film of
calcium carbonate coated with a layer of
organics would be 40% Ca and about 12%
carbon. Thus, the scum material gopears to be
mece up largely of insoluble tea polypherolics
together with sore calciun carboatte. It is the
former that form the mgjor carponent, as the
elemental analysis would demand. Why not
waxy lipids ? That is also ansiered when one
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usss that terrible aonooction called irstant tea.
In meking instat tea, the menufecturer removes
the waexy lipids in order to meke it soluble In
water. But even Instant tea seens to produce
sore scum, so the aulprit must be sare other
organic neterials. \\hy not tamins ? Since they
do not vary with the oxygen content, as the
soum material does.

Spiro and Jaganyi reported something else
that wes at once rigorous ad clinching. They
decided to monitor the amount of scun formed
at various temperatures. The higher the brewing
tenperature, the more the soun. From such an
eqeriment, ae can derive what is referred to
as the “ectivation energy’”’ of the process, which
gives an indication of the amount of energy that
needs to be pumped Into the system In order
that the reection coours. Physiical processes such
as diffusion of molecules In a liquid do not
demand much energy, whereas chemical
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reactions such as oxidation would need
activation. The experimental value of 34
kilojoules per nole that they determined for
soum formation argues for a demical reection,
ad not just wax melting and rising to the top.

Apart from the “fun” part, the tea scum
experiments provide much skillful
eqerimentation ad analysis. They also typify
a class of experiments which we may call as
kitdhen chemisty, that can be dore reedilly by
any school student. They do not demand much
in tems of facilities, laboratory equipment or
ocost, are intellectually stimulating and also
didactic. Qur omn laboratory is attenpting to
campile about a hundred such kitchen science
experiments involving the hen’s egg, so that
anyone wirth minimum laboratory facilities can
do them and discover how much fun science
can be. After all, as the NOERT sdool textiook
says, “Science is Doing” ad “Science Is Fun.
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KNOW THY

INSTITUTIONS

RESEARCH

& DEVELOPMENT CENTRE

RDCIS, the Corporate R & D and the
aswersop of SAIL is ae of tre best equipod
indstrial ressarch argenisation in tre field of
ferros netalluyy in India. I€°s nain Gare IS
located in Ranchi. Orgenisatioal features of
ROCIS are :

1 6 Cataes In AL Plants

1 3-tier organisational structure-Aress,
Divisions ad Groups.

I 6 Amwess - 13 Divisias - 34 Goyps & 11
Supporting Departments.

FOR

56

IRON & STEEL (RDCIS), RANCHI

1 776 Employees (38% Scientists and
Eginears)
I Rs. 138 Qure staeoHteat faalitees - 5
pilot fedilities @ 15 EHoatories
1 Arual Budget @ ~ 60 Crore.
It is tte first agmisation in te Sl Indstry
O rexEive tre 10 - 901, 199 crahicae. It
hes inplarented Total Quality Assurance System
n al its aoimities.

Pol i cy

The quality policy of ROCIS IS : RS shall

provi de custoners with pronpt, innovative and
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cost-effective R & D solution ; develop and

commer ci al i se inproved processes and products;
contiually enhance the capability of its hunan

resources and enmerge as a centre of excellence.

Obj ecti ves

The qality dojectives are :

I Provide thrust on R & D programes of
lae tedholagical pect ad high retuns
through Inpvative solutias.

I Bauwe fest resooee ad goeady realisation
of berefits for astorer satasfaction.

I Develop ad fecilitate comercialisation
of mmproved tedoligical processes ad
valle added products.

I Achieve continuous growth in revenue
gereration by equanding consultancy ad
tedrology marketing efforts.

1 Enlarge eqertise ad intellectual-cpital
through urturing of competence and
interaction with reputed academic and
ressardh irstitutes.

Wor ki ng

ROCIS has introduced several systems ad
procoures o ahiee tte qality dojectinve, vhich
ae :

1 Selection, Microplaming, Monitoring &

Baluation of Project ad its post trasfer

utlisstaon

I CGatahicato of te anal noetary berefit
produced by R & D innovation on its
utlisation by AIL plantsAnits.

I Determination of Qustorer Satisfaction an
inpleretation of R & D projects in SAIL
plantsAnits.
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1 Quarterly review of qality parareters of
R & D projects at CGentre.

I Quarterly review of argoing projects by
Head of Works of the SAIL plants.

I Technology Awareness Programmes for
Intermal & Exterral Qustarers.

I Technology Marketing of the Knoan~how
developed by RDCIS and consultancy
LENVIcss o astorers adtsice SAIL family.

I Extermally fuded research work.

1 Intellectual Property Management and
Publication of Research Qutputs.

Proj ects

ROCIS puses five differat types of projects.
They are :
1 Plant Performence Inprovemerit (PPI) ;

& Programes

I Investigation & Consultancy Assigment
aa ;
I Bssic & Scietific Rescarch (BR) ;

I Equipment & Instrument Development ;
and

I Major Technology Development.

Tre first Wo catsgxy of projects are pursed
Jointly by RXCIS ad SAIL plaits/Anits in their
sops/lnits. Other three types of projects are
pursued at ROCIS. The projects are micro-
plaved ad the dojective, gooroach, resources,
plan are docurented in Project Microplan
Documentt (AVD) before their aoproval. Amual
performance plan (AFP) ad Book of milestones
(BOM) are prepared and approved. APP is
goproved by Chaimen. BOM serves as the base
docurent for monthly ad quarterly review of
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the progress by heads of Area, Division &
Grap. Project Coordiration Division fecilitates
ad review of progress of projects by heed of
Centre each month and head of works each
qaerter.

On completion of the plant, a report is
prepared. In case of plat besed projects, the
rgort is gorowed by tre platt authorities ad
at the time of gpproval of the report, the
concermed head of the shop also gives his
foadedk on the folloming agpects of the project
aopletion :

I Adherence to time sdedule ;
1 (hjective fuHibet ;

1 B of Ualissaon ; ad

I Techno—economic impact.

Economic impact of the innovation is
calallated after its astaind utdlsation by the
ancermed shop. It is certified by the heed OF
works, after autherttication by the concermed
dp ad te firene dyartrent of te cocerred
plait. The system is in use for nore then a
decade.

Performance at a G ance

RDCIS measures its performance using
procedures and paramenters which are
ackoMened to ke unige In the world - Retum
of the berefit to cost (841% in 2003-04) ad
Qstoer Satisfaction Index (3.70 in a saale of
4 in 28-09). Qe of tte tgjor stragth of tre
qality systam of RXIS is tre gentification of
inuts ad auputs. In tte begiming of tre year
RCIS plas its projects in asultation with the
SAIL plants/inits ad prepare the amual plan.
The perfomence is evaluated at the ed of the
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year agpirst tre plait ad reported to the SAIL
Board.

During last ten years, Centre has
accaplished the folloving :

1 473 patents ad aopyrigts ;

1 1435 pblicatios / presgitiatias ;

I BExterral eaming worth Rs. 77.8 million ;

1 131 technology awareness programes

I Helpad gererated noretary berefit of Rs.
16206 millian by use of R & D invatdas.

Human Resource

Availability of professionals In diverse
engineering ad scientific disciplines gives
RXCIS the rare stragth ad ability to excoute
nultadisciplinary ad acoplex projects. Teble 1
gives qalificatiowise bregkp of exeautives.

Table 1 : Qualification-w se break-up of
Executives
Ph.D | P G |G aduate| Cthers|Total
BEngineering 48 | 8 147 9 |287
Pure Science 0|1 K - 53
Others 1 19 61 10 | 9
Facilities

The research laboratories of ROCIS aoprise
% diagostic equiprent ad 12 mgjor fecilities
covering a wide spectrun of research tools
required for advanced R & D work in the field
of iron ad steel nmeking. The fecilities are
supported by an Information & Docurentation
Centre (IDC) for providing latest information
for 1ts agoirng ad future research activilies.
IDC iIs equipped with extensive Information
back-up, iIntegrated computerised library
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management system, metadex-on-line
search and a modern library for prompt
dissemination of information. Appropriate
Automation Promotion Centre (AAPC), set
up at RDCIS under the aegis of the then
Department of Electronics (now Department
of Information Technology), Govermment of
India devises and implements computer
based process comtrol strategies. A new PLC
laboratory has been added in AAPC during
2003-04.

Performance

The Certified Armual Berefit (CB) in 2003-
4 wes Rs. 231.32 crore, of which Rs. 98.01
crore wes increrattal OB as certified by the
Heads of Works and Rs. 133.31 crore was
recurring CAB generated due to sustained
utilisation in 2003-04 of R&D innovations
crtrfied drimg earlier o years.

The “Incematal OB’ is tre amual noetary
berefit produced by plats by use of all the
RED imovations for the period of first 12
mntts after tre startirg date of utilisadon. The
“‘Recurring CAB” is the amual moetary berefit
produced by RED imovatios in use, after 12
nmonths ad Yo to B months, fran the starting
chie of its utilisstion

The earmmings from marketing of in-house
ceelgeed Inpvatias ad provision of tedmical
s=rvicss o exterral astoers were Rs. 176.34
lakh during the year. In addition, sponsored
rescarch worth Rs. 1006.34 ladh wes udertaen
uker the aegies of IF.
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Scientists ad eginears of RCIS published
44 papers in joumals of repute and made
151 presentations in various national and
intermational cotferences & programes during
2003-04.

2 patets ad 31 apyrirgts were filed duriirg
208-04. Tre patertts filed incluke 5 on bealf
of SAIL platts 2 fran Bdaro Steel Plant ad
1 fran Bhilal Steel Plant, 1 fron Durggour Steel
Plant and 1 from Rourkela Steel Plat). In
addition, 7 Indian ad 3 foreign patents were
salad. A list of patats ad apyridits is given
in aiput cetails.

Scientists ad egireers fran RXCIS received
8 diferent matioel anards ad distinctias in
2003-4, including Metallurgist of the Year,
G.S. Tendulkar Prize, Jnarkhand Engineering
Execellence Award, Visveswaraya Gold
Medal .

RDCIS pursues several other important
activities vwhich, thouch rot gqentifieble (like
CAB), make significant contributions to the
knowledgebase of the centre. Notable among
these are activities towards Technology
Dissemination and Operating Committee
Meetings. Besides these RXCIS raders valueble
tednical servicess 1 SAIL plats ad units fran
time to time and pursues several generic
activities, such as testing of coals and
contributions tonards energy and tednology
management.

For details contact - G. 1. S. Chauhan,
Research & Development centre for Iron &
Steel, Rendhi.

e-mail : dhadhen gis@sail-rdeis.oom.
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BOOK REVI EWVWS four peges of referances for a fourege articleY)
The ground covered by Bhattacharya is

JOURNEY | N SEARCH OF TRUTH-Dr. J. Sarkar egaullly formideble : education in present day
and S Bhattacharya, Published by Sri Mekhanlal India, decline of ancient India’s Science,
Des, Srirapur, Hochly, 148P. Price 100.00. abortion, insects, humen sex, animal popullation

The porpous title of the bodk gives the first
impression that it may be a book relating to
philosophical or spiritual matters or an
autobiography of same Gandhian. The smaller
prints uder the title leave things nore gpen
ended.

It is anly wen ae s=s tre list of antents
that one understands that the authors have
assured all articles, scientific or otrermise, to
imply a jourrey in search of truth. Actually, a
better title would have been Random Thoughts
on Randon Subjects. The articles oollected sare
analysis on a variety of topics arranged at
random.

There are twanty articles in all, ten each by
Sarkar ad Brattadharya. The writing of Sarkar
deals with amongst other things acient India—
architecture, industries ad status of waren,
folklore In Science, Science in Kalidss” wrraings
and also Benoytosh Bhattacharya and Asiatic
Society and Yogadya legend in Radha Bengal .
This is a baffling collection and the reader
better ot lok for logic ad corectivity in the
ollection.

There are nevertheless many passages that
show erudition. Numerous quotations from
Sangkriit ad ancient Begali can gopeal to sare
reecers. Unforturately, the reeckbility suffers
due o listing of urecesssary, suyperfluous ad
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ad even twins In nature. Sare of the articles
present interesting information. Meny opinias,
expressed here and there, however can be
dalle=d. In Brattedanya’s selection of articles
also there is no comon theme or logic, exoept
of course, search for truth !

The weakness of the book, the lack of a
theme, may be its strength too. IT somebody
does pick up this book, there may be something
interesting some where. The Reviener, honever
wishes that the book wes more reeder friendly.
This could have been so iIf the title was
gorgoriate, tre arragarent of articles differait
ad a lot of superfluous nmatter removed.

Prof. H. S. Ray
Central Glass and Ceramic
Research Instatute
Kolkata

A TEXT BOOK OF BIOTECHNOLOGY—R.  C.
oubey, Published by S. Chand & Co2mpany
Ltd. Rem Negarr, New Delhi-110065, Price. 125-0

Recently, biotedrology hes been introduced
in tre sylldas of nost of te universities, at te
graduate ad/or postgradiate leel (S), ertrer as
a sgparate peper or a part of 1t. Realising the
prablars of the students, the author hes aopilled
this book to provide the students, current
information on different aress of biotedTolagy.
He has taken help fran a number of standard
boocks, joumals, research and review pepers.
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The laguece of the text is sinple ad Iucid,
the subject matter is fully illustrated wherever
possible. Sore of the figures have been drawn
by the author himself. Sources of figures ad
table that are nodified and presated In tre texdt,
are duly adaeonledoed in their text. At the ed
of each chapter, sare relevant problens are
given which would help the students to grasp
the natter.

The bok s divided into saveral parts. Part |
or the Introdlctory part gives s an oerall view
of what is biotedrolayy, Its gldal inpect, iIts
applications i1n health care, agriculture,
erviroment, etc. The author has also drawn a
vivid picture of the different areas of
biotedrology In which researdes are going on
specially in India. Topics such as ban of
geretically nodified food, biadiversity of India
and 1ts conservation genebark, etc have also
been touded 1N the Introductory depters. This
is an gyrecicble effort on tre part of the auttor.

Keeping in mind that the undergraduate and
post graduate students should possess a strog
foundation knowledge of basic biology, the
author hes included topics like denical rature
of D\A, its denical composition, definitions
of nucleotides nucleosides, Watson ad Cridk’s
model of DNA, structures of RVA, etc. in this
section. Topics like the lac goeron, artifical
synthesis of genes, amplification of DNA,
application of PCR technology, tools and
tedniques of genetic engineering will gquench
the thirst of those who want to know more.

The third part deals with animal
biotechnology. Topics like requirements for
animal cell, tissue and organ culture,
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disaggregation of tissue by physical and
enzymatic methods, whole embryo culture,
valusble products fram cell as well as Insect
ashtures, menipulation of reproducdan I aninells,
erbryonic stem cells, in vitro fertilisation ad
erbryo transfer in the humans, goplication of
molecular genetics for the improvement of
Inestods, diagosis, elimination ad breeding
strategies of gaetic disseses, etc are includd in
this sction.

The fourth part deals with plant
biotecolagy. The students will develop a good
oconoept of the biotedological principles ad
applications like what iIs totipotency,
recuirarats of cell ad tisse allture, baefits
fraom cell aulture, invitro androgenesis, mentor
pollen tedrology, selectzble markers ad their
ue In trasfomed plants (cat gere, npodl gere,
lux gere, lac Z gare) after going through this
section. The besics of crydbiology, biological
nitragen foatian, biofertalisars, biolagical antrol
of plant pathogens, pests and weeds have not
been neglected and occupies an Important
positian in this portaon.

The next part deals with micrdbial tedrology
and features biotechnological inportance In
microorganisTs, primary metabolites, secondary
metabolites, enzyme technology, single cell
protein and mycoprotein. As a diverse set of
topics are included in this section, the students
of microbiology will find this section
exgptioally useful.

The biotedology and enviroment part of
the bodk is highly descriptive. Biaress, bianess
energy, enviromental biotedrology (this part
includes biorenediation, in situ biorerediation,
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intrinsic bioremediation, engineered
bioremediation, exsitu bioremediation , solid
phase and slurry phase systems, microbial
leaching and so on)-will be well understood
after hovering through the chapters of this

Sssctan.

Tre last part of the book deals with rules ad
regulatias of biotedrology. This part includes
depters like bicsafety, hezards of eviramantal
agireering, intellectal prgerty rigits ad their
protection, patenting of biological naterials,
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significace of patants in Irdia. This ssctaan willl
Ccreate a consciousness of the different
biadiversity wealth of India so that in the near
future India can get the aedit of holding a large
runber of paterts oving o its rich biodiversal
ad ecolagical heritage.

A list of referenoss at the ed suggests that
whatever information that hes been fumished is
highly authentic.

Dr. M nakshi De
Dept of Microbiology
Surendranath College, Kolkata
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15-25 June
2005

21-26 August
2005

28-30 September
2005

16-20 October
2005

Topi ¢

Course on Hefterogeneous
Catal osis and Kinetics,

Vararesi

4t h I nternational Congress
of Ethnobotany (I CEB-2005)
Istarbul, Turkey

Intermational Symposiun

ON Applied Geochenmistry in the
Eval uati on and Managenment of
Onshore and Offshore
Geo-resources, Hyderabad

Intermational Conference on
The Indusry in India : Naturals
and Aroma  Chem cal s—
Production & Markets

Cochin
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Cont act

Dr A S K Sinha
Department of Chemical
Engineering and Technology,
Banaras Hindu University
Varanasi 221005

Email : asksinha@sify.com)

ERTUG
Congress Secretary ICEB
Yeditepe University

2005 IFSSH Congress Centre
26 Agustos Yerlesimi

Kayisdagi Caddesi

375 Kayisdagi / Istanoul
Turkey

Email - fertug@iceb2005.cam)

zZ Flsun

Prof K Surya Prakash Rao
Indian Society of Applied
Geocheniists (1SAG)

P B No 706 Osmania University
1-2-7/1 ROJA Kakatiyanagar
Hebsiguda,

Hyderabad 500 007

(Email : kspragisatyam.net.in)

| FEAT Secretari at
GAFTA House

6 Chapel Place
Rivington Strest
London EC2A 3SH, UK
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Dat e

12-17 October
2005

28-30 November
2005

27-29 January
2006

,_--_-

|

N

|

I A2.  Yes.
1 M.

|

: M. No.
| 4.

I 6.

|

|

|

|

ANSWERS TO

Topi ¢

Third Arual Intermational
Medi ci nal Miushroom Conference,
Port Tomsend

XVI Intemational Symposium
ON Status of Bauxite, Alum na
& Alum nium |ndustry and

Future Prospects, Nagpur

National Seminar on Herbs
and Spices in Health and
D seases, Kolkata

Dimensions of the Indian Flag.

In water, four ad half tines faster.

Not necessarily. To freeze water one needs to take out 80 cal. of heat fran each gram
of water. This takes time and happens normally at a much loner tenperature.

A7. Orace for better visibility.
A8. It moves or rather flies, about 230 times its body length per secod.

Cont act

Fungi Perfecti, LLC

PO Box 7634

Olympia, WA 98507

(Email : mycomedia@aol .com)

Dr. A K. Nandi,

206, Gulmohar Apartments,
Tillak Negar,

Nagpur-440 010 INDIA.
(Email : aknandi@sifv.com)

Dr. M nakshi De

Organising Secretary-NSHSHD
Rammakrishna Vivekananda
Mission Institute of Advanoced
Studies, 3B T Road, PO
Kamarhati, Kolkata 700 058
(Email : anrtkoe@satyam.net. in)

“DO YOU KNOW™?~

Extra folds increase the surface area which helps to dissipate messive anounts of heat
produced by thinking.

--_-_\

\_--_-_--_----_--_-_--_--_-_--_--_-—l
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when the house is supposed to be enpty. These

S & T ACROSS THE WORLD new floor coverings are eguipped with sensors,
linked to aontrol coputer o disdarge the said

| NNOVATI ON DI SCOVERY I'N fuctos. Capets are likely t© ke aailable In

CONSTRUCTI ON

The Innovation Discovery Programe is a
ool laboration between BRE with Its extensive
technical expertise and knowledge of the
constructions sector, ad Inventa Partrers, a
company with wide experience of guiding
companies through the process of unlocking
their oan Imovatias, ad eloting the latest
ideas fram elsanhere. The new initiative will
help costructaion INsUstry aoTpenies gain greater
comercial success fran both their Inmovative
ickes ad practices, ad the latest research ad
development in the construction and other
sAos.

It is assessed to be a unique gpproach to
enable companies to unlock Innovation
efficiently ad effectively. BRE ad Ineta will
look across the existing ressearch bese (Within
the costruction indstry and autsice) to see if
there iIs aything that can be gplied to sohve
clients” prablers. BRE sees this as a ratural
extension to the services they offer to their
cligts in arstruction ecivities.

(BRE Rel ease

Jan 3, 2005)

THI NKI NG

German carpet nmekers teared up with leading
chip nekers to develop what they claim is the
world’s first “Thirkirg Carpet”. It is clained that
it deds te teperature to aontrol the heatang,
detects footprints to svitch on lights ad calls
the police 1T It senses sareore walking on It

CARPET
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shops by year end.

(The Times of India, Jan 13, 2005)

TEMSI ROLI MUS- AN
DRUG

I NVESTI GATI ONAL

Temsirolimus is a very significant
contribution to the Weth pipeline, a largest
rescarch-driven pharmeceutical ad health care
products company. Temsirolimus is an
inestigatioal drug, which specially irhibits in
mIOR (mammalian target of rapamycin) Kinase,
an eyyne requirad to anrol a cell’s life ocle,
praventarg cell division into rew cells. Fese 1
trials are underway using temsirolinus, an
m TCR inhibitor, for several cancers including
renal cell carcinoma and advanced metastatic
bresst canoer. Tre trials are inestigatang whether
temsirolimushas the potential to provide
improved survival rates for advanced cases of
these canoars.

Recently, the US Food and Drug
Administration (FDA) granted “fast track”
desigation for tamsirolinus in the first-line
treament of poor-prognosis patients with
advanced remal carcinoma. In addition, besed
on the mIOR mechanism of action, temsirolinus
is in clinical trials © Inestigate Its thergoautdc
utility iIn other diseases such as mantle all
lymphoma, rheumatoid arthritis and multiple
dacsis.
com Dec 11,

(Bi osal ce. 2004)



[ ] O

Everyman’s Sci ence

VOL.

]

XXXX NO. 1,  April—May’ 05

W RCLESS ACCESS I'N SUBWAYS

Boston plans underground wireless aocess at
four of the city’s busiest subnay stations.
Messachusetts Bay Trangportation Authority hes
entered Into a 15 year contract with In Site
Wireless of Alezadria to this effect. This system
is expected 1o be beneficial with regard to
safety ad seaurity. Installation of wircless
service iIn subnays will enhance security by
alloving passengers to call for help without
having to rely on police call boxes iIn the
stations. Further people will have increased
ability to report safety issues to the proper
authority. Four stations are within a half mille
radivs ad the sarvice willl eentually eqad to
otrer statias.

In site thinks all the mgjor woice ad data
provicers willl sigh cotracts to u=e Its system of
uderground antermes and fiber-gptic cables to
reech their subscribers.

(abs, News, Feb 11, 2005)

ROVER TO

The Mars Scientific Laboratory (MSL), the
next Rover to the plaret Mars, will ke reedy for

MARS
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launch by National Aeronautic and Space
Adninistration (NASA) in 2009. It is reported
the MSL would be the third Rover to carry
out saveral eqeriments In Mars. The first ad
the second Rovers are said to have
conpleted a year each on January 4 and 24
respectively. Both the missions are doing very
well by showing clouds on the planet and
spectacullar sand dunes. Both the Rovers have
driven long distances exceeding expectations.
Scientists are nov studying the heat shield of
the Rovers which would help them to
improve the landing technology on Mars.
This study iIs Important as the most dangerous
part of going to Mars is not the jourmey but
entry into the Martian atmosphere and
therefore the temperature and resistance
factors willl be studied on detail. Since the heait
shield covering the Rover fell off after the
Rover entered the Martian atmosphere,
scientists endeavour to Improve upon iIt.
NASA is also planing to launch Mars Resource
Orbiter Mission In August 2006.

(PTlI Science Service, Jan 16-31, 2005)
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OFFICE BEARERS/COUNCIL MEMBERS OF THE
INDIAN SCIENCE CONGRESS ASSOCIATION

OFFI CE BEARERS

General President
Dr 1. V. Subba Rao,
Former Vice-Chancellor,
Acharya N. G. Ranga Agricultural
University, Hyderabed,
H. No. 1-10-315, Hasmathpet Road,
Manovikas Nagar P. O.,
Secunderabad-500 09 (A. P.).

General Secretary (Headquarters)
Prof. B. P. Cretterjee,
Department of Biological Chemistry,

Indian Association for the Qultaivation

of Sciae,
2A & B, Raja S.C. Mulllick Road,

Jecavpur,
Kolkata-700 032

General Secretary (Qutstation)
Prof. S.P. Sirmh,
Professor Breritus,
Department of Chemistry,
Kurukshetra University,
Kurukshetra-136119

Treasurer
Prof. Aajit Barexji,
Chemistry Department,
University Colleges of Science ad
Technology
92, Acharya Prafulla Chandra Road,
Kolkata—-700 009

MEMBERS OF THE COUNCI L

General President
Dr. 1. V. Subba Rao
| mredi ate Past General President

Prof. N. K. Ganguly

General President Elect

Dr. Harsh K. Gupta
General Secretary (Headquarters)

Prof. B.P. Catterjee, Kolkata
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2005-2006

El ected Menmbers of the Executive Committee

Dr. S. B. Nimse, Ahmednagar
Prof. Geetha Bali, Bangalore

Prof. B. Satyanarayana, Hyderabed
Prof. Uma Kant, Jaipur

Prof. S. S. Katiyar, Kanpur

Prof. Yash Pal, Noida

Prof. K. C. Pandey, Lucknow
Prof. U. R. Reo, Bangalore

Prof. R. N. Chatterjee, Kolkata
Prof. Nirupama Agrawal, Lucknow

Representative of Departnent of Science

Technol ogy, Governnent of |India

Prof. V.S. Ramanurthy, New Delhi

Local Secretaries

(0 be anmnounced)

Past General Presidents

Prof. (Ws.) Asina Cratterjee, Kolkata
Prof. M.S. Snaminathan, Chennai

Dr. H.N. Sethna, Murbai

Prof. A.K. Sharma, Kolkata

Prof. M.G.K. Menon, New Delhi
Prof. B. Ramachandra Rao, Hyderabad
Prof. R.P. Banbah, Chandigarh

Prof. (Mrs.) Ardhana Sharma, Kolkata
Prof. C.N.R. Rao, Bangalore

Dr. A.P. Mitra, New Delhi.

Prof. D.K. Sinha, Kolkata

Dr. Vasant Gowariker, Pune

Dr. S.Z. Quasim, New Delhi.

Prof. P.N. Srivestava, Gurgeon.

Dr. S.C. Pakrashi, Kolkata.

Prof. S. K. Joshi, New Delhi

Dr. P. Rama Rao, Hyderabad

Dr. (Mrs.) Manju Sharma, New Delhi
Dr. R.A. Mashelkar, New Delhi.

Dr. R.S. Paroda, Uzbekistan

Dr. K. Kasturirangan, Bangalore
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Prof. Asis Datta, New Delhi Mat hemat i cal Sciences (including Stat.)
Past General Secretaries Prof. Bola | ? pur
Dr. D. Basu, Kolkata Medi cal Sci ences (including Physi ol ogy)
Prof. M.K. Singal, Delhi Dr. Sujit Kurar Brattacharya, Kolkata
Dr. (Miss.) _S'P'_ Arya, New Delhi New Bi ol ogy (i ncl udi ng Bi ocheni stry, Bi ophysics
Prof. H.P. Twari, Allaebed. . .
_ & Mol ecul ar Bi ol ogy and Bi otechnol ogy)
Prof. S.P. Miderjee, Kolkata Prof. Parul Chekrzbarti, Kolkata
Dr. (Wrs.) Yogini Pathek, Surat
Prof. A. B. Baferj%, Kolkata Physi cal Sci ences
Prof. Vitthal Kumar Farkya Gupta, New Delhi
Past Treasurer
Dr. S.B. NHHtO, Kolkata Pl ant Sci ences
Prof. S. P. Vij, Solan
SECTI ONAL PRESI DENTS (2005-2006)
El ected Menbers of the Council
Agriculture and Forestry Sciences Prof. R. Rararurthi Tinpati
Dr.. Dipek Sariar, Kollata _ Dr. Ashok K. Saxena, Kanpur
Ani mal , _Veterl nary and Fishery Sciences Dr. M. G. Tivari, WBI'
Prof. Nirupama Agrawal, Lucknow Prof. V. K. Verma, New Delhi
Ant hropol ogi cal and Behavioural Sciences Dr. Manoj K. Charkrabarti, Kolkata

(I'ncluding Archaeology and
Educati onal Sciences)

Dr. Dr. R. K. Pathek, Crendigarh

Psychol ogy &

Chem cal Sciences

Prof. C. S. Vathela, Nainital

Earth System Sciences

Dr. Ravindra Kumar, Chandigarh

Engi neering Sci ences

Er. V. K. Mathur, Roorkee

Envi ronmental Sciences

Prof. Malay Chatterjee, Kolkata

Information and Communication Science &

Technol ogy (including Conputer Sciences)

Dr. S. B. Nimse, Ahmednagar
Mat eri al Science

Prof. R. K. Pandey, Bhopal
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Dr. K. Jeevan Reo, Hyderabed
Prof. P. V. Arunedhalam, Tirupati

Representative of The Kolkata Municipal

Cor poration

Mr. Nillangshu Bhusan Basu, Kolkata

Co-opted Menebrs of the Finance Committee

Prof. A. K. Barua, Kolkata

Co-opted Menmbers  of the Establishnment

Committee
Dr. H. S. Maiti, Kolkata
Dr. Dipek Sarkar, Kolkata

Edi tor-in-Chief of Everyman's Science

Prof. S_.P. Mikerjee, Kolkata

Representative of |Indian National Science
Academny (I NSA) Council

Prof. Anupam Varma, New Delhi
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LI BRARY SERVI CE
The I ndian Sci ence Congress Associ ation
14, Dr. Biresh Guha Street, Kol kata-700 017
The library of the Indian Science Congress Association subscribes the following Indian and
Foreign jaurmals. List of these jourmals are given below :

Indi a For ei gn
Qurrent Science Ambio
Dowmn to Earth Arerican Scientist
Food & Nutrition World Endeavour
Indian Jourmal of Bqoerimental Biology Interdisciplinary Science Reviens
Indian Jourmal of Biodhemistry ad Intematioal Studies in the Phillosoahy of
Bigohysics Science
Indian Joumal of Marine Sciences Jourmal of Envirommental Planning and
Pramana Management
PTI Science Service Neature
Science Reporter Netural History
New Scientists
Folicy Studies
Science

Science & Society
Social Choice ad Welfare
Technology Analysis & Strategic Management
Tropical Scienee
In addition to those subscribed aove, the folloving jourmals/nensletters are also received by the
Library in exdhange of the Association’s jourral “Bverymen’s Science” -

Chemecology JIMA

CSIR News Natural History (Barbay)
DRDO News Science & Qulture
Envirommental Anareness Soices India
Envirommental Health Perspectives University News

Gana Darpan WMO Bulletin

Gyan Bigyan WISTA

IASSI Quarterly

INSA News

Indian Jourmal of Physics

The Library is goen to all category of marbers of the Association as well as sdool, college ad
university teachers on all weekdays (except Saturday, Sunday and holidays) fran 10.00 a.m. to
5.30 p-m.
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THE I NDI AN SCI ENCE CONGRESS  ASSOCI ATI ON
14, DR. Bl RESH GUHA STREET
KOLKATA-700 017

ANNOUNCEMENT FOR  AWARDS 2005- 2006

1. Prof. Hra Lal Chakravarty Anard : Applications In prescribed forms
are Invited fran Indien Scietasts, belav 40 years of age as an Deoanber 31, 2004
with Fh. D. degree fran any Uhinersity or Irstitutaan in India, heving sighrficant
antributias In ay kraxh of Plant Scieass. Tre anard is given an ariigirall indgaohnt
pblided wak aried at in India three years [riar o tte aad. Tre avard Gamies a cah
aont of Rs. 4,00/~ ad a Gxtificate. Avarcse willl ke reguied o celiner a lecture in
tte topic of hisraer geecialization durirg anual sessian of tre Indien Soiee Ggress In
the Ssction of Plant Sciaess. Last chte of slbnittang gplicatian 1S Jdy 15 206.

2. Pran Whra Anard : Applications In prescribed forms are invited from
Indian Scientast, belov 3 years of age as an Decenter 31, 204 wirth Fh. D. degree fram
ay Uhnarsity of Irstituaan in Irdia, hevirg sigrficent aontrilutdio s in ay bradh of
Agriauhture ad Forestry Sciacess. Tre anard is given an ariigirall indgoaoiant publis=d
work camied aut in Irdia wirthiin three years friiar 1o tte anard. Tre anard carriies a e
aant of Rs. 10,00/~ ad a Gxrtaficate. Avardee willll e required to celiner a lecdture an
tte tgpic of hisfar gecalization n tre section of Agriaulture ad Farestry Soeeess durirg
the Indian Sclee Gogress s=ssian. Last date of s bnittiing gplicatian 1S Jdy 15, 206

For proforma of goplication forms ad necessary informatiaon, please write
to the Gereral Secretary (Hors.) The Indian Science Congress Association,
14, Dr. Biresh Qe Street, Kolkata—00017.

Enail : iIsa.assatops\al et i/issaldal et

Fax No. - 91-33-2240-23%61.

The formcan al so be downl oaded fromhttp: //w w w sci encecongress. org.
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Terns of Menbership and Privil eges of Menbers :

Membership of the Association is open to persons with graduate or equival ent acadenic qualification and
interested in the advancarent: of science in India.

1

nenber A person willling 1o be enrollled as new Member has 1o payan amual subscriptionof Rs. 200/-
(for foreign * U.S. $ 50) anly, alag with an adnission fee of Rs. 50/~ (for foreign U.S. $0) only. The
arnual subscription of a Merber shall beoore die o on the 15t Aprill of each year. Ay ae who fails o
pay the subsCription on o before the 15° Juy N any year shall lose the right of woting and/or holding any
office of the Association for thet year. A Menber failing to pay the amual subsoriiption by the end of March
of the folloving year shall cease to be a Marber.

Menbers may aontribute pepers for presentation at the Science Cogress. They willl receive, firee of aost,
reprint of the Procesdings of the Sessiion of any ae section of treir interest ad also the binonthly jourmal
of the Association “Brerymaen’s Science””.

Sessional Menber : Sessional Merbers are those who join the Association for the Session only. They may
contribute papers for presentation at the Science Congress ad receive, free of cost, reprint of the
Proceedings of the session of any ae section of their interest. A Sessiaal Menber hes 1o pay subscription
of Rs. 250/~ (for foreign U.S. $ 60) onlly.

Sudent Menber : A person studying at the undergraduate/postgraduate level may be enrolled as a Student
Marber, provided his/her gplication is duly certified by the Principal/Heed of the InstitutiavDepartnant.
He/She may contribute papers for presentation at the Science Congress, provided such papers are
communicated through marbers of the Association. The subscription for Studerit Merbership IsRs. 100/-
(for foreign U.S. $50) only.

Life Menber : A Member may compound all future annual subscriptions by paying a single sum of
Rs. 2000/- (for foreign U.S. $500) only. Ay person who has been continuously a menber for 10 years
or more, shall be alloned a reduction in the compounding fee of Rs. SW- for every year of such menbership,
provided that the aorpounding fee shall not be less then Rs. 1,200/~ (for foreign U.S. $12.50 ad U.S $300
respectively). A Life Merber shall have all the privileges of a menber during his/her lifetine.
Institutional Mnber : An Institution paying a subscription of Rs. 5,000/~ (for foreign U.S. $ 2,500) anly,
can becoe an Institutioral Menber of the Association. It shalll be eligible t© nominate are person as its
represatative o atted Arual Session of the Science Cogress. An Institutional Menker shalll be elligible
o receive, free of cost, a copy of the Anual Science Congress Session as allso a copy each of the
Association’s jourmal “Bverynen’s Science”’.

Donor : Ay person paying a lurp sun of Rs. 10,000/~ (for foreign U.S. $ 5,000) only, can becore a
Donor of the Association. An inoviowl oonr shall have all the rights and privileges of a Merber
during his/her lifetine. An Institution paying a lump sum of Rs. 50,000/~ (for foreign U.S.$5,000) anly,
can become an insnTun v oonr OF the Association, which shall have the right to nominate one
person as Its represantative o atted Arnual Session of the Science Gogress. An Institutional/IndividLal
Door shall be eligible to receive, free of aost, a oy of the aoplete set of Prooeedings of the Arual
Science Cogress Session ad also the Association’s jourmal “Brenymen’s Scienoe”.

® Members of all categories are entitled to Railway Concession of retum tidket by the same route with such
oconditions as may be laid doan by the Railway Board for travel 1o attend the Science Congress Session provided
that their travelling expenses are not bome, even partly, by the Corerment (Central or State), Statutory
Authority or a niversity or a City Corporation.

@ Merbers of all categories are entitled o reading facilities between 10.00 a.m. t 5.30 p.m. on all weskdays

(exoept Saturdays & Sundays) in the Library of the Association.

* A Foreign Menber nmeans one who is nornally resident outside India
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THE INDIAN SCIENCE CONGRESS ASSOCI ATION
14, Dr. Biresh Guha Street, Kolkata-700017, INDIA

Telephone - 0091-33-2247-4530/2240-2551 Fax 1 91-33-2240-2551
Telegran - SCICONG : CALCUTTA Emall : iscacal@vanl.net
Website : http://sciencecogress.org

APPLICATION FORM FOR MEMBERSHIP

To

The Gereral Secretary

The Indian Science Congress Association

14, Dr. Biresh Gua Street, Kolkata-700 017

Dear Sir,

I like to be enrolled as a Menber/Life Merber/Donor/Sessional Menber/Student Merber of the Indian
Science Cogress Association. 1 an sanding heyewith an arount of Rs.. ... in payment of my subscription by
Bark Draft/ChegueMoney Order/Cash for/firam the year st Aprill 20, to 3stMarch 200........... 1 would
like t© have reprint of proceedings of the folloving Sectios (Please tidk ay oe)

SECTIONS

1 Agricuhture ad Forestry Sciences 9 Materials Sciece.

2 Animal, Veterinary and Fishery Sciences 10. Mathamatical Scienoes (including Statistics)

3 Anthropological and Behavioural Sciences 11. Medical Scienoes (including Physiology)
(including Archaeology and Psychology & 12. New Biology (including Biochemistry,
Educatioal Sciences) Biophysics & Molecular Biology and

4 Chemical Sciences Biotedrology)

5 Earth System Sciences 13. Physical Scienoss

& Bngineering Sciences 1. Plat Sciences

7. Bwviromental Sciences

a8 Infonration_and O_onmnication §cienoe & Yars fithfully,
Tedhrology (including Computer Sciences)

Date : (Sigeture)

Nere (in blodk letters) :
Acadamic Qualificatios :
Desigation :

Address for Comunication :
(inclwding State, City/Toann and Pin code)
Phore no. & e-mail

Note : ® All Money Orders, Bank Drafts, Cheques, etc. shoulld be drawn in favour of Treasurer , The Indian
i ence Gongress Associ ation. A Bank Charge of Rs. 70/7- is 1o be added to the subscription amount,
if paid by an outstation deqe.
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