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EDI TORI AL

STRESS MANAGEMENT I'N Bl OLOGI CAL

WORL D SOME THOUGHTS

As the arganic world progresses through the
ewluticary path, all living orgeniss an earth,
whether becteria, yessts, plaits, animals or
humans, are encountering nore and nore stress
fran enviroment and changing life styles or
alltural acgptatas.

Despite treir nearly exdaustive review of a
log list of studies on stress manegament, the
group of scientists led by S. Young in the
Department of Psydology, University of British
Colurbia concluded thet it is very diffiault
lay dowmn a uniform definition of stress
manegement, not to speak of thergpy protoools.
(0. Psychosomatic Res., 2004, s6(1), pp-133-
137)

Nonetheless, stress management has today
became a necessary adjuct t humen treatment
schedules. The management paradigns may be
different for different diseeses/dissbilities ad
for differat stages of trelr progressian. Hoever,
ad particularly in this post-tsunami prese, It
hes beoore Inportant o lodk at tre state-of-art
of the ressarch an the etdolayy of dirfferat kinds
of stress at the moleaular leel. The treds of
management principles for future may gain
clarity therefrom. Some examples may be
attenpted iIn syport of this contention.

Bergamini and associates have pointed to the
role of reactive axygen species as ane of the
major players inducing severe cellular daneges
casd by biotic ad abiotic stress (Vice : arrent
Phar naceuti cal Design, 2004, 10(14), pp - 1611-
626). Again, Haupt and Haupt of the Hebrew
Lhiversity have elucidated the role of B3 tumour
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Soressor gere thet anrols celll ocle resosss
to stress stinuli iIn animal cellls. e learrs fran

their work that varioss gogproades with the help
of B3 gere thergpy are aurrentdly being explored
o aure stress related cacers (Vide - @il grle,
July 2004). With the advancement of genomics
and proteomics tools and employing genome-
wide transcript profiling tedniques, Syngeta
grap of scientists in UK. rgported in 2008 thet
a nurber of stress respansive genes have been
idntafid at tre cellular leel fran a variety of
stress 1nduoed diseases. About a year ago, four
scientists of Jedavpur Lhinersity, Kolkata, India,
who studied the oxidative stress level In
transfusion dependent E-b and b-thalassemia
patients, reported that lipophilic antioxidant
vitamin-E treatment could be useful in
management of these patients (vide : Riish J.
Phar macol ogy, 2004, s6(1), pp : 85-96).

Anxiety disorders have been receiving focal
attention these days. The recent Tsunami
devastation and the unprecedented scale of
trana thregfter are a wadep cll for scientists,
plarers ad adninistrators alike so that stress
research and manegement in the realm of entire
biological world may be stepped up more
vigorously and in a much more determined way
then hitherto. Axiety related stress maregamant
IS a mgjor issue. Some work has already been
rgoorted in the scientafic Iterature like the work
on transgenic mice revealing existence and
functioning of two grouss of novel genes that
are involved in anxiety and stress related
behaviaurs.

Can we attenpt at exploring ad fixing sone
comonalities of genes/molecules/mechanisms
0 that the IssLe of stress maregenent research
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may be addressed to the plarit world also ? A
few facts that have comre to light may offer
some positive thirking. Nitric oxide (\0), an
important signalling molecule in animals, hes
been foud to play a protective role in barley
(Hordeumvul gare cv Himalaya) aleurone layers
against antioxidant stress (vide :
Physi ol ogy, 2002, 129(4), pp 1642-650).
Moleaules, geres etc. like functioal harologues
of CH (glutathione) gere, proline and other
osmolytes play important role in stress
cordrtioning ad aciptation in plats as vell as
higher animals. The recent thrust towards
tailoring GV (geretically modirfied) or transgenic
ags is nostdy for gererating abiotic ad biotdc
stress lerant ags. e salute the disoverars
of “Methuselah” gere Barzer’s grop at Galltedh ;
1998), ad also of so-called “death genes” (Lin

A ant

and Wu ; vide Pant Journal, 2004, 39(4), pp
612-628), whose findings and postulatios have
strengthened our conviction that an effective
ams\er 1o varias foms of stress like starvation,
ageing (including plant senscence) may be foud
o,
The aftermath of tsunami in the form of
stress ridden huren ad animal survivors, crop
field salinity, salinity of fresh vater in the
affected aress, vegetation degrecation ad other
uprecsdentad disturbencss in the terrestrial ad
marine ecosystems involving their flora ad
fauna calls for urgent ad serious thirking in
the direction of research, plamiing ad execution
of stress management, an inseparable part of
disaster management. Bveryman’s Science may
be a valusble forum for focussing on this very
vital isse of tochy.

Prof. S. P. Banerjee

Vitality shows not only in the ability to persist but in the

ability to start over.

—. Scott Fitzergerald
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ON CHEM STRY OF NATURAL

SI MONSEN*

There are two ways of knowi ng :

A statenment |ays down,

PRESI DENTI AL ADDRESS
PRODUCTS
C, FASB

D. SC., F.l.

namel y by statenent (argunentation) and by experiment.

and nmakes us define the scope of a problem but it neither

confirns doubt nor renpves it in such a way as to give one trust in the attai nnent of

certitude, unless it arrives at the truth by way of experinent.

o the office which 1 have the honour to

fill today, ny distinguised predecessors
were gopointed as a testinony of thelr eminence
in sare branch of scientific research. This wes
the highest distinction which the Cogress auld
aonfer yoon them. 1 do not flatter myself that |
have been ellected your President because of the
value of my direct contributions to the
advancament of Science, but rather as a renard
for the work which i1t was my privilege to
perform during the early years of the Indian
Science Congress, when, with the active
assistance of nurerous colleagues, 1 sened as
your Secretary. Perhgos for that reeson 1 vallue
the honour the more since | canot but regard
the Congress somewhat in the light of that in
which a fod parent regards a favourite son.

It is with profoud regret that | have to
record the death of Sir Ganga Ram, a
distinguished engineer ad agriculturist. Sir
Ganga Ram wes ellected President of the Section
of Agriaulture in 1922, but was prevented by
ill-health firom being present. His degp interest
in the Congress was shomn last year by his

* Gereral President, Fifteenth Indian Science Cogress, held
during 3ist Janary to 5th February, 1928 at Calautta.
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munificent gift to the University of the Pnjab
when he endowed a scholarship in
comemoration of our meeting In Lahore. He
died in London as a member of the Royal
Gamission on Agriaulture helping to the ed a
cause which he hed deeply at heart. He died in
harmess as he himself would have desired.

As the theme of the first portion of my
address, | propose to give an account of the
early history of the Congress. | thirk it is
desirable that en authoritative staterent should
be on record since in a few years aur knoMledge
of this may be lost. In order that you may be
able 1o gopreciate the causes which led o Its
formation, It iIs necessary we should try to
viaualise the position of scigtific research in
India in 1910-1911.

Early in the present aantury, It wes recognisd
by those in authority that all wes not velll with
uninversity education in India, ad in 1904 what
may be called the Curzon Commission on
University Education wes gopoirnted. As a result
of the recommedations of this Commission, It
wes decided o raise the stachrd in the varias
universities ad to introduce weat are garerally
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known as honours courses. At that time direct
teaching wes not udertaken by the universities
which vere solely examining bodies, the actual
irstrucian beirg given in the affiliated colleges.
To bring Into effect the new courses, It wes
necesssary 1o increese the teachiing staffs in the
various colleges, ad it is clear that this
Commission realised the desirability of
stinulating ressarch in the uninversity colleges.
They recognised the correctness of the view, O
concisely expressed by Dr. Alexander Hill,
““Ahere there is ro zzal for research there is o
vitality in teaching.”” I we exoept three great
names In the history of scientific research In
Indian universities, | refer to our three pest
presidents, Sir Alfred Bourme, Sir Jegedis Bose
and Sir Prafulla Ray, 1 do not thirk that | am
wrag In saying thet research in the uiniversirtdies
at the commencement of the century was
practically nonexistent. | do not wish to infer
that scientafic research in India wes non-exastant
at that date. This wes ery far fran being the
case, hut research was confined to the various
scientafic services auh as the Suney of Iindia,
the Geolagical Suney, the Botanical Suney,
and the Meteorological and Agricultural
Departments to mention only a few. From all
these departments, work of the very first
importance emanated, and It is only necessary
for me to mention the names of Sir Ronald
Ross, Sir Leonard Rogers, Sir Sydey Burrard,
Sir Thomes Holland, and Sir Gilbert Walker.

It was under these somewhat uninspiring
ciraunstances that in 1910 Professor Madviahon
and 1 foud ourselves when we were appoirnted
o tre neMy areated dairs of Cemistry in the
Camning College, Lucknowv, and the Presidency
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College, Madras. Caming as we did from large
Bglish laboratories, we at ace felt tre great
lack of any scientafic intercourse. Not onlly wes
there, reither In Lucknow nor Medras lack of
ay sciettific imeroourse. Not anly wes there,
nerther In Lucknov nor Medras, any scientific
society, but in addition there was a camplete
absence of any scientific atmosphere. At the
time, If we exogpt the meetings of the Asiatic
Society of Bengal, the only opportunities
afforded for scientific discussion were the
somewhat irregular conferences promoted by
the Govermment of India such as-Sanitary
Conferences or Conferences of Agricultural
Chamists. These were purely official gatherings,
and 1t occurred to Professor MacMahon and
myself that scientific research might be
stimulated if an annual meeting of workers
sorenat an the lines of the British Association
ocould be arranged. e felt that not only would
the direct presonal contact and association of
actual workers ke of great value, but also that
the gereral public would be brought to realise
the mportance ad value of scientific research.
We decided, therefore, to dotain the viens of
other scientists, ad in the autum of 1911, we
issed a ciraular letter which is rgproduced as
Appadix 1) to this address.

Whilst the gereral consensus of gpinion wes
favourable to our proposal to have an annual
meeting, the doubt was expressed by many of
those best able to judge whether the time wes
ripe for such an organisation. Sare considered
that there was not sufficient work being dae In
India to justify an anual nestirng, whilst others
suested that, in view of the great distances, It
would prove Inpracticable to arrage for such
meetings.
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We decided to proceed with our proposal,
and in 1912 we selected seventeen of the
foremost men of science 1o act as a comittee
o arrage for the holding of the first arnual
meeting (Appendix I1). On Saturday, 2nd
Novenber, 1912, a conference wes held in the
roars of the Asiatic Society of Begal with the
late Sir Henry Hayden in the dair. The others
present were Messrs. Christie, Hooper, Kemp,
Tompkins, MacMahon and myself. The actual
minutes of the meeting are reproduced iIn
(Apperdix 1), the most inportant resolution
reading as follons : ““The Asiatic Society of
Bengal be asked to undertake the management
of a Science Cogress 1o be held amually.””

As you are all avare progress in India is
always slow, and although it had been our
intention to hae the first mestirg in Galautta in
Decenber, 1912 or January, 1913 this was not
fessible ad it wes not until 17th January, 1914
that the first neeting ves held with tre late Sir
Asutosh Mukerjee as President. The delay wes
perhaps not altogether unfortunate since our
meeting thus coincided with the centenary
celebrations of the Indian Museun. The actual
meeting extended over three days and the
nunber of papers notified for reading were
thirt-ae.

Whillst the nurber of papers which were
presated 1o the first nesting ad the attendance
thereat gyoeared o agr vell for the future, yet
an examiration of the authorship of the pgpers
shoned that of the thirty-one, no fewer than
tenty-five were fran authors resident in Glautta
or other places In Bagal. This lent sygport
the attitude of those artdcs of the schare who
suggested that distance would prevent the
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hollding of successful annual mestings, ad It
hed also to ke borme in mind that Calautta then,
as now, wes the aantre of scienafic researdh. It
gyeared 1o s, therefore, that if future mestings
were to be sucocessful, sare form of govermment
recongition was necessary so that Local
Govermments might be induced to pay travelling
allowances to government servants. We,
therefore, approached a body which is now
defuct, the board of Scientific Advice, which
camprised the heads of the various scientific
services ad we were fortunate in dotaining the
enthusiastic support of two merbers of the
Board-Sir Sydney Burrard and Sir Henry
Haydn. As a result of treir representatians, the
Government of India authorised Local
Govermments to permit such officers, as they
might aonsider desirable, 1o atterd our mestings.
Not cortent with this, Sir Sydney Burrard also
induced the majority of the Indian Railway
Companies to grant concession rates to non-
government servants who wished to attend.
Unforturately, oming to the war, this concession
was withdrawn and in spite of repeated
representatios the railvaey authorities gopear to
be unable 1O recognise the importance of our
meetings ad this concession hes ot since been
rerened. | sincerely hope that in future wiser
ocoursels may prevail.

I feel that 1 suld ke vantirg in gratituce if,
before leavirg this agpect of the subject, 1 did
not take the goportunity of placing on record
my great appreciation of the help and
encouragement which we received iIn the early
days from Sir Sydney Burrard and Sir Henry
Hayden. The former was our President at
Lucknow in 1916 and those of us who were



I:I Everyman's Science |:|

VOL.

XXXI X

Decenmber —January’ 05 I:I

NO. 5,

present on that aocasion will still ramarber his
brilliant Presidential Address; It wes not our
forture to have Sir Henry Hayden in this office
but 1 betray no secrets wen | say that, It wes
not because 1t wes not offerad to him. With thett
nmooesty o darecteristic of him, he preferred
work behind the scenes and his help wes never
asked In \vain.

It is ot necsssary for ne 1o refer in detail
our later meetings. Each year has shown a
growth iIn the number of our members and In
the nurber of papers contributed. It is now
becoming one of aur most pressing problens to
know how best to deal with these papers.

May 1 be permitted here to digress for a
moment? Without desiring to minimise the
importance of the reading of papers and the
disoussians arising therefran, to me the great
value of our meetings hes seamed o lie In the
personal contact autside the lecture room. To
our younger members it cannot but be an
inspiration to meet ad talk to the leaders of
sciatific thought in India. This agpect s inny
gpinion all to frequently lost sigtt of ad 1
wish to take this gportunity of erpresising it.

The secretarial work of the Congress
continued to be shared by Professor Madviahon
and myself until 1921, although during the
greater part of this time Professor Madvahon
was absent from India on active service In
France. In April, 1921, Professor Macviahon
resigned and his place wes taken by Professor
Raman who had from the start been an active
supporter. When In 1924, pressure of other
work compelled Professor Raman to resign,
your present senior secretary, Professor
Agharkar, was appointed. To them we owe a
deot which will be difficult o repay.
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No account of the history of the Congress
would be complete without a reference to our
relations with the Asiatic Society of Bagal. |
have frequently been asked to explain our
relatiaship ad | hae always foud it sorenhat
diffiault t© db 0. In the mirutes of tre origirel
aomittee neeting, It is recorcd thet the Asiatic
Society of Bengal were to be asked to arrange
the first Congress and this they did. In
Susequent years the bonds attaching us to the
Society were extrerely close but there was no
definite connectiion beyond the fact that the
Honorary Treaurer and Secretary of the Society
were ex-officio members of the Executive
Gomittee vhilst at first the gopointment of the
Cogress Secretaries required the confimation
of the Society’s Coucil. This loose uwritten
arsttutaan hes proed © ke all © te adeantage
of the Cogress. The Society hes acted as our
Treesurer, it hes met a large part of the aost of
our publications and has undertaken much of
aur routare ssaretarial work. 1 thirk thet vwe are
deeply indebted to the Council of the Society
for pemittting thelir officials to assist s In this
manner and more especially to their General
Secretary, Mr. ven Maren. So far as 1 can see
the Society hes not hed any direct berefit fram
the connection whilst to us it has been of
incalauleble valle. On firencial grouds alare |
do not think that without their aid we could
have survived. 1 trust that the uwritten law
which binds us to the Asiatic Society of Bergal
may cortinue, since, 1o be associated with an
ancient society of such stading, carot but add
lustre o aur rene.

It hes been ny privilege for nearly eigiteen
years to have been closely connected with
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education and research and this seams to e to
be an opportune time to consider how we now
stand as conpared with 1910 when the idea of
the Congress was conceived. In 1910, as | hae
already mentioned, research wes confined mainly
1o tre variass scientdfic services, in other words
it ves alhost entirely carried aut by Goverrment
sEnaits. The codition wes therefore aopletely
dirfferait o tret prevailing in Great Brirtain where
such participation wes prectically unknon. As
ae of the results of the great yoheaval de t©
the war, the position in Great Britain has
udergore a fudarental dange. The activities
of the Department of Scientific ad Industrial
Reserch are so well-knomn that I need only
refer to tham in pessirg, whilst In addition, the
British Goverment has further recognised the
fundamental importance of research by the
appointment of the Civil Research Comittee,
which may be regarded as Scientific Inperial
Gareral SEft.

During the latter years of the var ad for a
short time afterwards It appeared that the
Govermment of India had at length come to
recnice trat it suld do all tret lay within Its
poner 1o organise and encourage research. | am
much afraid that this hope wes illusory ad thet
the Impetus was due mainly to Sir Thomas
Hollad. With the departure fran India of this
great scientist and adninistrator, not only did
advance cease hut a retrograce reaction seemed
1o set In. Perhgos the most serious and direct
blow was the curtailment of the grant to the
Indian Medical Research Fund Association.
Fortunately, this grant has once more been
restored but it will be many years before the
trained workers who were lost can be replaced.
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On the other hard It is with pleasure that we
note an advancement in a direction new to
India, narely, the formation of the research
asociatios for the Investagation of cotton ad
lac. The work of the Indian Cotton Caomittee,
with which our pest President, Mr. Honard hes
been so Intimately comected, s too well-knoan
o reguire elaooration, whilst the Lac Research
Association hes mece a suocessful start. | have
referred to these two research bodies as |
cosider that research conducted on these Tines
by Indgpendant orgenisatias s 1 be encouraged
in every mamer possible.

Wnatever may prove to be the future line of
develgoment of research in India, there can be
no guestion that both the Inperial ad Provincial
Governments must continue to be deeply
interested and involved. Unfortunately, the
present organisation suffers from a grave
dissbility in dealing with any scientafic praolem
in that it no longer possesses an advisory body
to whom It can refer such problems. Open as
the former Board of Scientific Advice wes to
criticisn, 1 would strongly comend to the
authorttaes Its recostatutaion an a broeder besis.
There can be no question that Govermments
require an influential and inpartial body to
whom they can refer matters of scientific
importance. The expense involved would be
small, and the advantages to be gained are
doviaus.

Whilst the advane of the soirit of research in
the universities can ke vienad with satisfection,
I do not think that those of us who have been
intimately comected with teaching for the pest
ety years can look with egual satisfaction an
the presat posittion of Indian uninversirtties o0 far
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as the gereral academic standing is concermed.
A large nurber of new universities have been
created and on paper the courses of study ad
the standard of examinattion woulld ggpear to be
the equal of those dotaining in other countries.
In actal fact this is far fron beirg tte e ad
it is with a de sa=e of resosibility tet | feel
anpelled to sy that, with few exaeption, the
degree standard has been considerably lonered
during the last few years. In my opinion the
blare does not lie with those actually engeged
in teaching. The recert University Acts have
placed far too much power iIn the hands of
laymen. No douot a patient is fully anare of tre
qualities which he epects to fird in the medical
man who attends him; the contractor knows
what he requires of the engineer whom he
employs. This does not honever justify erther
the patient or the aontractor in thirking thet he
knons the correct courses of study or the correct
standard of examination which will ergble him
10 dotain the doctor or enginesr e desires. Yet,
if ve eanire the aostitution of the ngjority of
the Indian universiies we fird that, oving to a
desire for derocratic aotrol, the real poser hes
been taken aut of the hends of the professorial
staff. 1 anwilling t grant that it is highly
cesirable thet the gareral policy of the tninersity
should be regulated by laymen, but 1 would
amphesise the necessity of debarring them fran
ay detailed cottrol of either courses of study
or the standards of examination. These should
ke abolutely uder the anrol of the professorial
staff and it should be impossible for the
adninistrative body of the university to order
that the percentage nunber of passes iIn any
examination should be Increased as has to nmy
knowledge happened more than once. The only
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result is a gaeral diminutdan in the status of tte
degree ad if this is permitted to aotine, the
degree of an Indian university willl ceese o be
of value In academic and industrial affairs.
Perhgps we shall see a change when there is a
clearer realisation of the difference between
knowledge and wisdom. It was Cowper who
wote.
““Knowledge and Wisdom, far from being one,
Have oft times no comection. Knonledoe diells
In heeds replete with thoughts of other men;
Wisdam in minds attentive to their omn.
Knovlede is proud, that he hes learmit so much;
Wisdom is hurble that he knows no more.””
Whilst it is always sinple 1o offer dsstnctive
critician it is not always 0 easy to sugest a
are, hut in this == 1 wauld venture to sy ttet
it dould rot ke diffiault to raise tre stadad of
educatian In tre lniversides. Tre main difficulty
which corformts most teachers is the large
nurber of students, the majority of whan enter
for their oollegiate career ot with a desire
acquire knowledge or wisdom, but to gain a
degree which s a stepping store to govermment
employ. This factor is the real cause of the
maintenance of a lov standard. A sinple ramedy
lies to hand, namely, the extension of Civil
Service Baninatias to all gradkss in tre clericl
departments of govermment. Such examinations
are the gereral rule iIn other countries, ad In
India they are held for the higer graces, but for
ordinary clerkships the primary recuirerant is a
university degree or some other educational
qalrficatdon. 1 would recorerd that in tre place
of laying dowmn an educational standard as a
preliminary to employment that adnission shoulld
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be by competitive examination. 1 anwilling to
anit, that the introdlction of this system wauld
in all probability lead to the formation of
cranming institutions, but watever may be the
defects of these, they would liberate the
universities from their present thraldom ad
engble them to devote thensehves to thelr true
function-the advancement of leaming.

THE | MPORTANCE  OF THE STUDY OF

NATURAL PRODUCTS

Having carpleted my survey of the early
history of our Gogress, 1 wvill for the remainder
of the time, which is at my disposal, be
samenhat mere techical.

Ad Nature, the old Nurse, took
The chilld upon her knee

Saying, ““Here is a story book

Thy father hes wrirtten for thee.””
““Come wander with me,”” she said,
““Into  regias yet uttrad,

Ad read what is still unread

In the manuscripts of God.””

And whenever the way seemed long.
Or his heart begen to fail,

She would sing a more wonderful song
Or tell a nore wockerful tale.

In days ot <o far distant, the nen of Sciene
wes not a specialist. Although by profession he
might be a geologist or botanist, he could
mairntain a very thorough appreciation of all
developments in the world of Science. Thus
Bacon in his catalogue of experiments to be
done, which was appended to his
aganum 77 was able to range from a subject
suth as ““FHiery Himours”™” 1o that of the ““Nature
of Nunbers.”” Qur breadth of outlook must now
perforce be much more limited, ad even in the

“ “Novum
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subject which we profess, it is possible anly
be mester of a limited portion of that subject.
Deplarable as this nay be, it is, 1 an afraid, a
factor which will remain ualtered, and with the
repid develqorent of scienafic research is likely
o be intensified unless the suggestion recantly
advocated by the Bishop of Ripon be adopted.
I would plead this as an excuse, If In what
follos, ny lagege Sould at tines be tedmical
ad diffiault of uderstading by those who are
not dhemists.

My omn investigations have been concermed
in the main with the study of the demistry of
natural products and as a result 1 have been
brought into fairly close touch with such related
subjects as Botany, Geollogy and Medicine. In
the illuninating address of my distinguished
predecessor, to which many of us had the
privilege of listenirg last year, he audined sare
of the beautiful methods which he has devised
for probing the secrets of plant life. In
comparison, the methods of the chemist may
appear 1o be somenwhat crude, they attack the
posttion fran a different angle, but one fram
which results of eqal inportance are likely to
resdt

One of the objects of the chemist is to
separate one by one the various individual
substances present in living matter and to
determine their structure by analytic and
synthetic nethods. 1t is fascinating to aonsider
the advance in our knowledge from 1806 when
Sertumer first isolated morphine fran gpiun, to
the present year distinguished by Barger ad
Harington’s brilliant synthesis of thyroxire, the
active principle of the thyroid glad.

The interest of the study of platt ad animal
products is not confined to the laboratory, but
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extends into the econamic worlld. As an example
of this, 1 would comed to your attention the
excellent work of Amett and his ool laborators
o the relatioship of the allkaloicel aontent of
the poppy Juice to the age of the plant and to
extermal features such as the rature ad previaus
treatmant of the soil. All tne loers of Sciece
nust deplore the ciranstances which led o the
arxtailhatt of this Inestigatian, sinee it is aly
by detailed ad pairstaking studies of this type,
that we can pass to the many more complex
ones which anairt solution.

I have always considered it somewhat
remarkable that so little attention has been
devoted by organic chemists in India to the
study of retural prodcts, most of thelr ressardes
being concermed with ebstract problers. It nust
be adnitted that: prabllens of the former type are
diffiault ad offer Iittle attraction 1 those wo
estimate work by quentity ad not by gqality. In
the Quarterly Jourmal of the Indian Chemical
Society, whidh is now in its fourth year, 1 hae
only been able to find nine papers which deal
with the dhemistry of natural products. Is it
presunptuous o suggest o the orgenic demists
of India that they shauld study intensiely the
unique wealth of material which lies at their
door, and devote less time to the study of
pradblars of theoretic interest only?

An Important advarnitage of this branch of
research work is that 1t brings ae closely into
contact with other Sciences. In the study of
plant products, antact is first established with
the botanist. Without his skilled aid It is not
possible to be sure of the identity of your
material, ad it hes been brougit constantly t©
my notice hov much excellent work is lost by
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tre lak of otenical idntfication of tre naterial
used In the Investigation, or by Its Ineccurate
icentrfication. Systenatic Botay s by o meas
simple, ad 1t nust be borme In mind thet it is
rarely possible to idntafy with certainty a piece
of bark or a root. It is rot alae the damist wo
berefits by the collaboration; 1t is well-knoan
that in many cases with closely related species
hertariun identification is alhmost impossible.
To quote what may be regarded as a classical
exarple-no skilled dosernver in the field has
ay diffiaulty in differentiating the two grasses
knowmn as ““sofia’” and ““mwtia’?, yet in the
herbarium they are both classified as
Qynbopogon Martini, Stapf. The distinction is
of the graatest tedmical inportance sinee the oil
obtained fram the ““mtia”” grass yields the
well-known and valusble palmarosa oil, whilst
from ““sofia”” grass only a comparatively
valueless ad quite different ginger grass oil
results. The demical differentiation of these
two oils affords no difficulty. The position is
similar in the case of many other grassss, the
difference between the chemical constituents
being far more marked than any morphological
variation. During the course of my own
inestigations, 1 have cone across a nunber of
cases of this kind, ad 1 wauld like to suggest
that it migt be worthahile 1o meke a detailed
botanical and chemical study of the various
Q/nbopogon grasses in which India is so rich,
in order to determine whether a chemical
classification would not prove to be more
satisfactory then a purely botanical ae, as |
thirk that it will be gererally adnitted thet, In
spite of the laborious researdes for which vwe
are mainly indebted to Dr. Stapf at Kew, the
presat positdan is far fran being satdsfectory. A
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study of this rature migtt throv sare ligtt on
the question as to whether the chemical
oconstituents of the oil derived from the same
grass vary with climatic condirtions and with the
reture of tre soil. The aalysis of essmal oils
is now sufficiently advanced for work of this
nature t be udertaken with every prospect of
SUOESS.

I db not wash to claim any origirality for the
suggested substitution of a chemical for a
botanical classification. In Asstralia, Baker ad
Smith in their remarkable work! on the
differentiation of the various species of
Eucal yptus have already found this to be the
only satisfactory method. In this comection |
would like to direct attention to the case of
Eucal ypt us di ves Which has been studied recently
in some detail by Penfold and Morrison?. This
tree, which is the comon broed leaf pegpermint,
occurs In Australia over enormous tracts of
ocutry, ad the oil fraon the leaves hes becare
of Inportance oving to the cocurrence in it of,
from forty to fifty per cent, of the ketone
piperitone, a camercial source of thymol ad
merthol . With the increased economic demand,
it ves foud that cartain oills said 1o ke dotained
from the leaves of E dives only yielded fram
five o twaty per aat of the ketore. They were
at first repgarted as aduteratsd. It ves, hoever,
shown that they were genuire oills ad that e
di ves existed in at least four varieties which
were morphologically absolutely
indistinguisheble both in the field or in the
herbariun, thus differing from the grasses
““mwtia’” and ““sofia 77 At First sight, this
difference migt be eqpected to be due to soil
or climatic coditios, but this does not gypear
1 e te ==, sine te differatt varieties bred

294

true when groan in pots. This goens wp a \very
diffiault demico-botanical field of research,
which may not be without bearing on cognate
agriauitural prodlers, but 1 would suonit, thett it
Sustentdates ny claim for the \value of a denical
rather then a botanical classification in diffiault
s,

In the guening remarks to this section of my
address, | refered to Geology as one of the
Sciences with which investigators of natural
products were brought into comtact. Ore of the
most interesting and difficult of borderline
subjects is the much debated problem of the
origin of the petroleum oils. During the
eanination of the essential oil dotained fran
the oleoresin of Finus excel sa, Whiich occurs in
the Lhited Provinoes, It wes surprising to fird
that the oild cottained a cosiderable quantity
of the paraffin hydrocarton, undecane. This
fact, together with the coounrence of partare In
the oil from Anus Sahiniana and A nus Jefferyi,
both hebitarts of North Averica, not uraturally
led to the consideration of the question of the
origin of petroleun, more especially since
remains of the aniferae have been foud in the
el strala.

1 db ot prgpose o detain you with a detailed
and historical acoount of the various theories
which have been advanced to explain the
ocaurrence of petroleun oils. 1 do not suppose
that anyone now seriously doubts that they are
of argenic origin, a view whidh is sygorted by
the fudbmental fact, that the oills ow gotical
activity. This side of the subject has been
discussed by Rakusin in his book ““be
Polarinetrie der Erdde””. IF we accept, as |
think we must, an orgeniic origin for the oil, is
it necessary o assure that all the oils hae tre
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sare orgenic origin? 1 would suggest that such
an assumption is not necessary, and 1 would
furtrer sigest that in diffferant aress the nother
substance may have been different. According
to Byler’s vier the oils are formed fran animal
ad platt fats, their gotical activity keirng de to
the presance of dolesterol or 1ts decomposition
products in the higher boiling fractios. Amogst
other evidence he adduces In support of his
foud in the sare fractias in oils fraon differant
sources. Recerttly Zelinsky* has attenpted to
provide evidence in support of this theory by
laboratory experiments which, In my opinion,
can hardly be regarded as covincing. He has
shown that when dholesterol is treated with
aluminium chloride, oils are formed which
clossly resable the natural petroleurs, ad he
hes further shomn that the sare fractions of
these oils ad of the ratural oils sow gptical
activity. Treatment with aluminiun chloride is
somenhat drastiic and can hardly be considered
as analogous 1o reectias tekirg place In rature.
Unagal, therefore, the presence of dolesterol or
ae of Its degrachtion products hes been detected
in petroleum oil, Byler’s theary, attractive s it
may be, cannot be considered as estalished.

Another possible mother substance has been
suggested by Ormandy, Craven, Heilbron and
ChannorP In the hydrocarton, spinacene, which
has been shown by Chaston Chapman, Tsujimoto
ad otters 1o be wicely distrituted in fish Iners.
The investigations of Heilbron and his
ool laborators would gpear © leave Irttle douot
that this hydrocarbon is a marber of the terpae
group, and readilly undergoes polymerisation
and degradation. Furthermore it is optically
active. If marine animals be aoogpted as a souroe
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of the petroleums, 1 consider that this
hydrocarbon may with equal probability be
regarded as the cause of thelr gotical activity
ard possibly with a greater degree of pracebillity,
sine the quantity present would ke likely to be
greater then that of dolesterol.

In 1922, 1 wes led to consider whether the
mineral oils in certain cases might not have
originated in resiniferous trees rather then In
marine organisms. The resin-bearing trees
cottain potentially large amounts of material
cgoeble of yielding by simple dhemical dhanges
both alicyclic and cyclic hydrocarbons. Some
support appeared to be afforded for this
suggestion by the fact that in Burma large
quantities of fossilised remains of bpterocarps
are foud iIn strata adjacent to the oil-earing
strata. The various species of 0 pt erocar pus
yield an oleoresin knomn as arjan balsam. In
Burma, the two principal species are b
turbinatus, Gaertner and D tubercul atus, RoXb.
yielding the so-called ““kanjin”” ad oils.
Not being a geolagist, 1 cosulted ny geolagical
friends but received little support for the
suggestion and I was therefore extremely
cautious In my published paper® expressing
myself as folloss - ““In viev of tre fect that the
menbers of the coniferae have been foud In
the early strata, it would gopear 1o ke possible
that they ware, at ay rate In certain aress, ae
of the sources of the petroleun now found
there.”” This suggestio™ seared to e to be of
e inportance, sinoe, if It ware correct, there
wes the possibillity that the coounrance of forests
of resiniferos trees might indicate the presace

n

* In a disassion at the Ganical Society an the denistry of
petrolam (@em. & Ind., 1995, 3, 168) 1 agpin referrad o this
st
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of petroleumbearing strata, a subject worthy of
inestigation by geolagists.

I hae, trerefore, reed with more then ardirery
interest a monograph entitled ““The Geolagy of
Oil, Oil-shale and Coal”” by my friend Dr.
Murray Stuart, a former member of the
Geological Suney of India. It woulld lead me
too far 1o disass all the interesting suggestias
maede by him regarding the formation of coal
and oils, 1t iIs with the latter that we are
inmediately concermed. Dr. Murray Stuart
advances strong experimental evidence for the
view that It is not necessary to assure that the
oils vere originally formed In the strata in
which they are now found, but that they may
have been carried there by water being held in
suspension in mud. They were subsequently
deposited with this mud as a sediment. He then
proceeds to suggest, after discussing the
geological history of Burma during Tertiary
tnes, that the oil now foud In tre Pegu strata
originated in the fossil wood of the Tnraneddy
system. This fossilised wood belongs almost
entirely to the genus Gpterocarpus. During the
process of silification, which he assures may
have actually taken place in the Arakan Yora
Islad between the first ad second pheses of
the Himalayan wlift, the oleoresin would be
““gjected”” fram the wood and carried anay with
the mud by water and deposited in the Pegu
strata. In o far as 1 an cgoeble of judging Dr.
Maray StLart’s theories, they gooear o ke sud,
ad 1 an prepared as a damist to acogpt them
as a correct explanation of the occurrence of
this oil field. Professor Dudley Stap, who hes
worked iIn Buma, is prepared to support Murrary
Stuart’s viens allthough he does not agree with
him that the Arakan Yoma Forests were the
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source of the bpterocarpus. TO quote from his
most recent publication’ ““IF the dhamists are
satishiad as to the possibillity of this naterial as
the mother substance of the oil there seens o
ogolagical reesn agpirst the suggestion. ... .But
Murray Stuart’s idea will hold, provided he is
willing to adnit derivation of his material fran
the north. There, In bads of the sare ae as the
oil-earing bads further sauth, vest guentities of
fossil wood are foud.””

Whether these theories on the origin of
petroleun will prove to be correct camnot be
foreseen, but 1 think that they indicate how
interesting may be the demical study of retural
products, ad how it mey help in the solution of
problems belonging In reality to other
departments of Science.

The time at my disposal is now at an end,
ad 1 wvill not detain you ay lager. It hes bemn
a great honour and privilege, at what will
probebly be my last goportunity of attending a
meeting of this Congress, that | should have
ooccupied the Presidential Chair. From after |
sall watch with udiminished interest your future
SUOOESS.

Appendi x No. |

PROPOSED | NDI AN ASSOCI ATI ON FOR
THE ADVANCEMENT OF SCI ENCE
Dear Sir,

The repid expansion, during recent years, of
the teaching of Science throughout India as well
as tre nultaplication of laboratories in colleges
ad institutions designed for ressarch purposes
hes disclosad a lack of scientafic organisation
which calis for the attertion of all those erpeod
upon educational and research work in the
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ocountry. Tre isolated worker in India is, for the
most part, deprived of the help afforded by
sciantafic referaxe libraries ad his diffialtes
are enhanced by the fact that he is removed
from the European environment whence he
draxs in large messure his inspiration.

We feel that the disabilities under which
Science suffers in India would be iIn part
areliorated ad that an impetus would be given
10 research work by the establishment of soe
central organisation after the mamer of the
British Association for the Advancement of
Science, whereby different workers throughout
of country might be brought into touch with oe
aotrer more cloely. Tre attention of the society
might be directed to every field of enquiry ad
1o every agpect of scientific activity whether
purely theoretical or gplied to those nureros
special problens offered by the Indian Empire
and peculiar to its natural and economic
conditions. The study of endemic diseases, of
the coditians govemiing agriculiture ad forestry,
of engineering problems iIn the tropics and
sbtrgpics, of the natural products of plants ad
of tre mireral resources of the country, alll these
subjects call for extensive and systematic
research in the laboratories with which India is
nov equipped. Behind this there is the larger
educational problem, that of presenting to the
minds of the people the aims of Science, iIts
purpose ad idsals, 1ts\alle as an instrureant of
social and econamic improvement.

The dojects of the proposed society are similar
to those of the British Association and they
carot be better stated then in the words which
fran the prearble to the constrtution of that
body : “to give a stronger impulse ad ad a
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nore systematic direction to scientific equiry ;
to pronote the intercourse of societies ad
individuals interested in Science in different
parts of the contry ; 1O dotain a nore gereral
attention to the dbjects of Pure and Applied
science, and the removal of any disadvantages
of a public kind which may inpece Its progress.”
It 0 1o be notiicad that cogperatian with the
activities of the society would not precluce the
publication of results in Burgpean periodicals
nor in departmental jourmals dealing with
particular brandes of rescarch ; Its primary aim
is to afford medium of comunication between
vorkers in differet parts of India. Accordirgly,
it is proposed o establish an association which
shall hold an Annual Meeting (sectional or
otherwise) in the more populous Indian tomns
where papers might be read and discussed, the
proceedings to be published in the fran of an
Amual Report. e invite your gpinion &s to the
expediency of founding a society of this kind
and would be glad to know whether, in the
event of Its sucoessful Inauguration, you would
be glad to support it on the general lines
indicated above. The success of the scheme
naturally depends upon the extent and
represatativeress of the aygport aocoordd to it
We hoee 1o arrange an early meeting in Calautta
where the details might take practical dee.

In conclusion, attertion may be drawn to a
most important aspect of the scheme, narely,
thatt concemiing the coogperation of Indians. e
realise thet tre future of Sciee In India dpads
upon the adequacy of the practical training
which students receive in college laboratories,
ad furthermore, that nothing is better calaulated
o inoeese its efficiaxy then tre Inoulcataan of
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rescarch as the ulimate pupose of all scietafic
knovledge. It is umnecessary to point out how
many and varied are the problems awaiting
solution or how intimately the social and
econamic future of India s bound up with the
successul gplication of scientific methods
all tre activities, wWether egararian or irdstrial,
of the comunity. We cordially invite the
partaicipation of Indian scientists, cawvinod in
the belief that In such mears as it is accorded
the dbjects of the society shall more nearly
approach fulfilment and 1ts usefulness and
permanence be assured.

The udersigned, who In response to a public
demand for action are udertaking the task of
arraging an informal plebiscite of the guestan,
would be glad of the favour of your gpinion,
ad regest that replies be sent to erther of the
addresses indicated below

P.S. MacMahon, M Sc. (Manc.), B.Sc.(Oxon.),

Pr of essor of Chemi stry, Canning Coll ege,
Lucknow.

J.L. Sinonsen, D.Sc. (Manc.),

Prof essor of Chenistry, Presidency College,
Madr as.

Appendi x No. 11

LETTERS TO THE PROVI SI ONAL

COMMI TTEE
Dear Sir,

As tre result of proposal circularised sare
months ago by us advocating the establisiment
of a Scientafic Assooiation for Irdia, ve are ina
position to state that there gppears to be a
oereral feeling favaurable to the formation of
sore kird of sciettafic mechirery similar to thaet
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which experience has shown to be of value in
other countries. The opinions elicited are
practically ureninous with regard 1o the rnecessity
of a closer acquaintance on the part of those
engeged In teaching with the practical needs of
the country, of a more conplete cooperation
between Eurgpeans and Indians in the spread of
sciettafic aukture In Idia, ad of educating the
comercial classss o 1ts value as an essential
fector of indlstrial regereration.

There iIs, however, as anticipated, some
difference of gpinion as to the precise form in
whiich such an association would be capeble of
performing the most useful work. After carefully
considering the various gpinions expressed ad
acting on the advice of Sir Thares Hollad, we
have pleasure in inviting you to act upon a
Camittee with a view to arranging a Science
Cogress in Calautta next cold veather.

A congress at which papers dealing with
different branches of Science were read and
discussed, and a public lecture of a popular
rature held, would denonstrate the utility of a
society of the kind we advocate, and
furthermore, would afford opportunity of
discussing a practical scheme for meking it
permanent feature iIn the future scientific
develgoment of India. It wall be the duty of the
Committee to determine the scope and
arsttution of the prgposed association ad 1ts
relations to existing societies in India. The
folloving is a camplete list of gentleren t
whom an invitation has been extended to form
a Comittee :

Dr. N. Annandale, |ndian Miseum Cal cutta.
Dr. Bose, C.1.E., C.S.1., The Presidency
Col | ege, Cal cutta.
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Col. Burrard, C.S.1., F.R.S., aurveyor-Greral
of India.

Sir S.H. Butler, K.C.S.1., Menber for
Educati on.

A Chatterton, Esg., B.Sc., C.L.E., sientific
Advisor to H. H The Maharaja of Mysore.

B. Coventry, Esg., C.1.E., Orector of the
Research Institute, Pusa.

Major A.T. Gage, 1.M.S., Director of the
Bot ani cal Survey.

H.H. Hayden, Esq., B.A., C_.1.E., Orector of
the Geol ogi cal Survey.

D. Hooper, EsqQ., Indian Miseum Calcutta.

A. Howard, Esq., Economic Botanist of
Gover nment .

S_W_Kemp, EsqQ., Indian Miseum Calcutta.

Surgeon-Gereral Sir C.P. Lukis, K.C.S.1.,
1.M.S.
Dr. Mann, Pprincipal, Agricultural Coll ege,

D rector-Ceneral,

Poona.

Dr. P.C. Ray, C.I1.E., The Presidency Qllege,
Calcutta.

Dr. M. Travers, F.R.S., Drector, Indian

Institute of Science, Bangalore.

Dr. G.T. Walker, C.S_1., F.R.S_, Drector

General of Observatories.

Shauld you be able to act on the Comittee
and to take part in the proposed Science
Congress, we should be glad an early reply so
that the necessary arrangements might be mede
as son as possible. e should also be doliged
to know whether, in the event of your
acoeptance, you could meke It conveniient to be
in Calautta about the end of Septenber with a
view to convening a preliminary meeting of the
Comittee.

2
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e are, Sir,

Your most cbedient senants
P.S. MacMahon,

Canni ng Col | ege,
J.L. Simonsen,

Lucknow.

The Presidency Col |l ege, Madras.

Sci ence Congress, 1912

Dear Sir,

A Comittee meeting willl be helld in Calautta
on Saturday, 2nd Novenber, 1912, in the roams
of tre Asiatic Sciety at 11:30 am. o arage
the Science Cogress contenplated later on in
the oold weather.

The folloving business will be considered :

1. Election of Chairman.

2. Date of Science Congress.

Wednesday to Saturday (December 18th—
21st) has been suggested.

3. Allocation of procesdings.

It hes been proposad o devote three days to
the reading ad disoussion of SiIX pgpars, ™o In
the moming of each day, leaving the aftermoon
free Tor visits 1o placss of indstrial ad scientific
interest. On the fourth day a popular lecture
might be delivered.

4. Arrangements for place of meeting and
matters corected therenith.

5. Financing of the Science Congress.

It has been proposed to charge a small
aomission fees, say, eigt aanas per diem or
oe npee for the whole series.

6. Rblic fecilities in tre degp railvey fares
for visitors to the Science Cogress.

IT ueble to be presatt, you woulld naterially
facilitate the proosedings by kindly letting us
have your gpinion on the above points In ample

Cal cutta,
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tine before the comittee mestiing in partiaular,
with regard to :

1. Whether you would prefer the Congress to
be held In January 1913,

2. any suggestion you may have conceming
the most suiteble subject for the public lecture,
and

3. whether you would prefer some other
method of financing the Congress adnitting
free public adnission to all mestings.

\\e are, Dear Sir,

Your most dbedient servants,

P.S. MacMahon,

Canni ng Col | ege,

J.L. Simonsen,

Lucknow,

The Presidency Col |l ege, Madras.

Appendi x No. 111

M NUTES OF THE FIRST COMM TTEE
MEETI NG

Sci ence Congress, Calcutta, 1912-4913.

A comittee meeting In comnection with the
aove wes held In the Asiatic Society’s roans
on Saturday, Noverber 2d, at 11 - 30 a.m.,
there being present Mr. Hayden (in the dnair),
Messrs. Tomkins, Hooper, Kemp, Christie,
MacMahon and Simonsen.

Letters of goology for aosance were received
fram Sir A. Mukherjee, Col. Burrard, Dr. Mam
and Mr. Howard.

Mr. MacVahon explained that the proposal
o hold a Science Cogress arose as a segel o
proposals for the foundation in India of same
gereral form of scientific organisation on the
lires of the British Asscciation. He stated that s
the result of an informal plebescite the vast

majority of those engaged in scientific word
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were in favour of sare form of orgenisation on
the lines proposed in the circular apended
although gpinians necessarily differed as o the
most suitable form in which it might be foud
most useful. The doject of the Science Cogress
ves 1o bring together as many of those aconcermed
as possible with the view to ascertaining the
practicbility.

The proposal was then thoroughly examined
by the comittee and various working schemes
cosidered. It wes ultinately resolvead to ask
the Asiatic Society to udertake the manegamant
of a Science Congress annually in Calcutta
similar to that proposed in the circular
appended..ii

It wes resohed that this be ciraulated anog
all members of the informal committee for
sigature ad forvarded to the Searetary of the
Asiatic Scciety for thelr aosideration.

A wvote of thanks was passed to Mr. Hayden
for his kindess in presiding over the procsedings
ad the meeting then terminated.
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DNA CH PS :

THE RESHAPI NG
O MOLECULAR

TECHNOLOGY
Bl ALOGY

Dhanjit Kumar Das and Mohini Saini *

DNA Chip technology is a recently devel oped techni que,

wi dely used in bionedical research.

These Chips are nade on a glass slide where the message nol ecul es (RNA) of a particular cell

are attached. DNA chips are available for hybridization for detection of the expression of the

gene. This technology is widely used in disease diagnosis, differences of gene expression, in drug

di scovery, etc.

I NTRODUCTI ON

t is widely believed that thousands of

I oenes ad their products (i.e. R\A ad
Protein) in a given living organism fuction in
a anplicated way that creates the nystery of
life. Honever, traditiomal methods 1n molecullar
biology generally work on a “one gene one
experiment” basis, which means that the
throgyput is very limited ad the whole picture
of the genome is hard to obtain. In 1995,
Patrick Bromn and colleagues at Stanford
University developed a new technology called
DNA Chips also known as DNA microarray that
attracted traredous interest among biologists.
This tedrology pranises to monitor the whole
geare an a single chip o that researders can
have a better picture of the Interactions amg
thousands of gene sinultaneously. DNA Chips
are sinply glass surfaces bearing arrays of DNA
Tfragments at discrete addresses, at which
fragrents are available for hybridization. The
theory behind the DNA Chips is fairly sinple
and exploits basic facts of the chemistry of
DNA and RNA. An RNA molecule can bind
with its DNA template, but not with DNA

* Division of Biochemistry, Indian Veterinary Research
Institute, 1zatregar-243-122 U.P.
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template whose base sequences are not
complimentary to its omn. A DNA Chip holds
oopies of nost of the DNA tenplates contained
within a particular cell. The genes being
expressed by a particular cell as a growp of
RNA nolecules, which sene as messages to the
protein manufacturing machinery. In the
laboratory, those RNA messages could be
transcribed once more to form complementary
DNA (cDNA) message molecules. A cDNA can
also bind with its conplerentary DNA tamplate,
so when the cDNA are exposed to the DNA
Chip, the message molecule recognize and
adhere to the goots an the chip correspodiing ©
their DNA tenplates. These message nolecules
have been tagged with a fluorescent dye, so
when scigttists lok at this cip, they can s=e
the pattem of genes being expressed at any
particular time. They can also compare a spot
and note that a gene iIs not being expressed
under one particullar circunstance, but it is
epressed under another.

A DNA Chip is made using a glass
microsoope slides of 7.62 x 2.54 an and about
1.2 mm thick. Samples of DNA in the form of
gpots are printed on a shide, with the help of
mechire called an arrayer. Most armyers hae a
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high-speed rabotic arm fitted with a nurber of
pins. The arm is controlled by software that
allors the user o place gres In elected aress.
The pin resarbles the tip of quill pins. By
capillary action, each pin draws up a small
anount of a solution containing the D\NA for a
sirgle gee ad dgoosits it in precise locatios
an a glass slide. Since the arm holds many such
pins, mary genes are deposited on the slice at
a time. Conputer kegps the record of the location
of each gene on the gene chip.

There are two types of DNA chip format
aurretly in wide use viz. (i) The dNA fomat
ad (1) In situ synthesizd oligouclectice array
format.

The cDNA microarray is very sinple and
elegant array format developed at Stanford
University. The array is made by robotic
deposition of all ANA cotained in a cell oo
a coated glass surface. Usually RCR anplified
inserts from cDNA clones are arrayed. This
tedrology allons comparison of fluorescently
labelled cDNA populations from control and
eqarimatal tisaes (i.e. disesssd or drug treatd
) In o olars. For this, differait olars
can be given to the message derived from
different cells, such that the message fran the
control cells can be tagyed green for exaple,
whereas message fran chemically treated cells
might be tagoed red. The fluorescently labelled
messages derived fram different groups of cells
are mixed and hybridized with the Chip, which
oontain that spotted gere correspoding to that
of particular cell of interest. Tre array is then
optically scanned at two wavelengths using
indgpencant lasers o ecite the o fluoresoent
dyes (red ad green) at 632 and 53 nenoneters
respectively. Information fran the scamer is
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translated into inege corresponding to the two
dye scamed ad this is sent to a computer for
further analysis. The camputer produced two
different pictures of the gere chip. One shons
the location of all the goots In green ad other
picture rotes the locatoin of all of tre red gots.
By camparing these two colours in chip, one
can note the differences of gene expression
between the cotrol and exqperimantal tisses. In
Fingel spot nurber 1 shows both the colours

Graar Mlazescer
' sIRtlFER]

{ I3

% Rzl Clunoescont

& taages

Fig 1: Detection of differential gene expression in

control and treated cells.

means that the gene which wes arrayed iIn this
goot, expressed in both the cases i.e. both in
control as well as treated cell. But in spot
nurber 3 shoas only green colour means that
gre ves eqoressed anly in aonrol celll. Likemse
spot nunber 4, gere has been expressed anlly In
treated &l

The next fromat synthetic oligonuclectide
array, where the oligonuclectides are erther
synthesized by conventional method or can be
synthesized in situ ad then imobilized on the
glass surface. For this, photolithographic
tedmige is usad o synthesize oligonucleotice
array. A silicon surface coated with linker
molecules is taken which binds the four DNA
building blods, vis. atenire (&), Cytosire (©),
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guanire (G) ad thymidine (7). Initially the
linkers are capped with a blocking compound
that oould be removed by exposure to light. The
light is exposad into the chip through mesk so
that only certain areas of the chip become

l: 1 Foizeted 300 Do
T o ?
'J'I:lm -:"J
";tesnal .
LLQ'!.
c E T
] H Lao |
AL L B
4 e -
- . Fepas g <—| L S ‘:‘__
| —
Fg. 2: Schematic diagramrepresenting the production of

synthetic ol i gonucl eoti des array.

exposed. The chip is then incubated with one of
the four beses, then It binds with the exposed
aress ad regplied the blodk. By repeating the
process with different bases according to the
gene sequence could build up an array of
different oligonicleoctidss.

Few years ago, DNA chips took to another
level, by synthesizing double stranded DNA
arrays aocesssible to proteins. Their system auld
allow the systematic study of DNAproteins
interaction, transforming the analysis of
eukaryotic transcriptional control. In the
approach, Church and colleagues displayed
loer single-stranded oligonuclectice (Lp t 40
mers) Inmobilized onto the surface. To these,
they hybridized 16 mers priming oligouclectice,
extending their primers with Klenow fragrents,
thereby converting the imobilized D\A into a
double stranded form that would be accessible
1o study the DNA-binding proteion.

The DNA Chip technology has tremendous
goplications. The differences of gare exression
in cancer versus nomal cell lire éan be viened

303

by the DNA Chip. Oligonuclectide array have
been used 1o measure the expression level of
bacterial genes. An array of 65,000
oligonucleotide probes was constructed for
detection of 100 steptococcus pneunoni ae
genes. They are also used to study the gene
epression leels in inflamatory diseeses such
as Rreumatoid Arthiritis (RA) ad Inflamatory
Bonel disease (IBD). Probes were prepared fram
RA tissue of IBD muoosa labelled with Cyt3 or
Oyts fluors ad exqposed o microrrary aosisting
of cDNA targets from genes known to be
inohad in the disease process.

DNA Chip technology can also be used to
screen individuals for nutations In the bresst
cancer gene BARC-1. By this technology, the
mutation of p53 gene can also be detected
which is respasible for lug cancer iIn huren.

The cost of this technology at present is
within the realns only on drug carnpanies ad
large institutions. At present individual
researchers have to rely on gaining access to
chip via research irstitution such as the Natdaal
Institute of Health and Honard Higher Institute
in the United States, who are among the front
rurers in this tedrology. Honever, as with
developments in PCR technology, 1t will
undoubtedly become much more accessible and
affordeble in tire t coe.
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DESI GNER

GENES

S. Krupanidhi*

The transl ated protein products of the designer genes in early enbryonic life are the fundanental

architectural -designers of enbryo shape and organi zati on, wherein the organ-sytens get positioned

inrelation to other systens. Early stages of enbryoni c devel opnent define the anteroposterior

and dorso-ventral axis and then desi gner genes further co-ordinate organ-system patterning.

Initially, a limted nunber of material gene products mainfest the norphogen-gradient.

This is

being foll owed by a sequential activation of numerous zygotic genes culmnating into a

phenot ypi ¢ nosai ¢ fromgeneotypic and clonal restriction lines.

DOES SHAPI NG START FROM EGG

STAGE?

he sirgle-celled, totipotent ad diploid

fertilizd e, is of course, not beirg
with any definite pattermed shepe, In addition,
the spherical circunference has low surface
area and contains a conplete genore fram its
parents. This sirgle cell will udergo a dyremic
process of embryogenesis resulting in an
architectural ly designed organisn. Defined ad
best adgpted to 1ts evirament, the erbryo will
culminate into a complete organism, a
phenotypic mosaic produced fram a genotypic
cloe. Son the fertilized ey udergoes cleavee
divisions in a predetermined manner, which
ulamately nekes the egg proliferate into a good
many number of blastoreres, a collection of
early erbryonic pleuripotent stem cells. These
are destined to udergo various morphogenetic
moverents to strategically position themrselves
to produce the future axis of the organism.
Thus, the fertilized ey is not a sinple product
derived out of the fusion of male and female
sex cells. Nevertreless, 1ts stock of protein

* Department of Biosciences, Sri Sathya Sai Institute of
Higher Leaming, Prasarthinilayam, 515 134, AP.
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products are inwlved In the barricading of
embryonic pleuroipotent cells.! Most of the
fertilized egg, honever, is derived from the
mother, whose contribution govems the early
morphogenetic movements of the blastoreres.
Although, unseen morphologically a
distributioal didotany of the stok of protein
macromolecules in the shapeless egg will
polarize ad invisibly defire the dorso~ventral
ad aterojosterior aes of the future orgenisn,
traceable through the earliest erbryonic stege
narely, the blastula. Therefore, these early
desiger gare products are of matermal oriigin in
the ooplasm and these determine the
characteristic movements of enbryonic cells
inftiating a cascace of enbryonic gere aovtivity
inohed In patteming.

CONTROLLED MODI FI CATI ONS

FACI LI TATE PATTERN ORGANI ZATI ON

There are many genetic mutations now
icntafied In ceelgetal processs. In nuktaple
species, a nunber of these nutations produce
enbryonic defects, narely cyclopic monster,
double abdomen larva, multiple hind limbs in
adult frog, Hia etc. These senve as remarkable
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eanples to give irsigtt into the parareters thaet
shape the organism. The mechanisms of these
activities will ke fomtier research aress in anirg
years as pattemn formation further matures as a
disciplire of molecular developrental biology.
The processes of development, studied by
controlled modifications, that affect single
components will be revealing. By transposon
mediated knock-out of gene functions or knodk-
in of genes to rescue deficient-enbryos, and
anber-suppressor experiments to assess the
nature of mutant forms that are naturally
occurring. Gere knock-aut enbryos in flies are
being used extensively of late to acouire the
molecullar evidence for the construction and
making of the organism, especially where
vertebrates are not favourable to mutagenic
eqerinents.

POSI TI1 ONAL I NFORMATI ONAL

MOLECULES REI NFORCE ORGANI C

EVOLUTI ON

The phenomenon of organic evolution
elaborates that natural selection prefers the
recently evolved nodifications, especially those
positioned in the anterior side, such as the
sensory hamunculus of the brain, the sense
organs, and the mechanists of cephalisation.
Natural selection also faors the miniaturization
ad increesed efficiency of orgen systans, which
have supported a polarized body form. For
eamle, the lorer functions of the bady, such
as excretory and reproductive systens, have
retracted tovards tre posterior sice. In dort,
trascriptional eqression of the desiger genes
is also conconitant with the adgptations of an
organism as per the guidelines of natural
selection. Moreover, the dorso~ventral axis of
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chordates mekes motor elements subservient to
dorsal structures, rerely the spiral cord. Thus,
the retwork of orgen systens In adult organisTs
follov a dehinite strategic positical pattemn as
dictated by evolutionary adgptation uder the
influence of positiocal informatiaal noleaules,
which predominate early in erbryonic life t
defire the clomal restriction lines leading to
compartmentalization during the course of

developrent (Fig- 1.)
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Fig. 1: AP and DV axis of organi sns®

WHAT

The highly privilleged portion of an organian
is 9yposd to ke the aterior @d as It is In tte
forefrant in looootion ad also an active aanter
for the perogption of evantts. Now, the guestion
is that, hov do the develgmetal events of an
orgenists coordinate o nenifest the structures
related to the privileged anterior end ? The
concept of pattermning has come from the
doservatians of the erbryolagist, E.E. Just. He
wes ot interested in howv the bristles developd
on the back of the fly, rather, he wanted to
knov how the fly makes its back. Since then,
embryologists, geneticists and molecular
biolagists have been attenpting to uinrael the
mysteries of the involvement of causative
informational factors in building organisis,

DETERMINES A-P AXIS ?



I:I Everyman's Science |:|

VOL.

XXXI X

Decenmber —January’ 05 I:I

NO. 5,

particularly the fruit fly, Dosopiila, a namatode,
Caenor habdi ti s el egans® and mouse. Christiane
Nusslein-\olhard* found that there are three
sets of genes encoding their respective
morphogens In gradients. The first, for the
anterior part, the second, for the abdominal
region ad the last for the terminal regios at
both the ends of the erbryo of fruit fly, for
which she was awarded Noble Prize in 1995,
along with her colleague, Eric Wiesdhaus.

Bven before the fertilized egg nuclews starts
functioning, the matermal mRNA-depot, fram
the nurse cells of ovary, is maintained as a
gradient in the cytoplasm of the egg cell.
Moreover, the following four matermal gene
trascripts are essantial for the fomation of the
A-P axis, wherein : Bicoid and Hunchback
gene products make head and thorax and nanos
ad cudal gene transcripts organize abdominal
sgrets. The gradient of Biooid protein is the
highest at the aterior ed ad the gradient of
Nanos protein is the highest at the posterior
end. The accentuation and attenuation of one
upon ancther profoundly demarcates the regions
of their predominance such that the Bicoid
protein Inhibits caudal expression, and
conversely, the nanos protein in conjunction
with the punilio protein prevents Hunchback
protein expression, Weress B coid elevates the
level of Hinchback protein by stimulating its
trasxipaat 6.

. HUNCHBACK
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With the above gradiats across the AP axis,
the stage Is now set for the dain of activation
of designer genes for A-P axis formation.
Othodentcles (Otd), Enpty spiracles (ems),
Button head (btd), Gant (Qt), Hickebein (hkb),
Hunchback (hb) , Knirps (kni) , Kruppel (kl")
ad Tilless (HI) gengoroducts will play specific
roles (Fig-)
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Fig. 2 : Relative dom nance of Mrphogens in
nani festing AP axis

WHAT MAKES THE DORSOVENTRAL

POLARI TY?

The hierarchal daninance of dorsal surface
in relation o the ventral region throns Tight an
how the prevalence of a gradient system produoes
a dorso-ventral axis’. BEven though there is
profound variation between invertebrates and
dordates, with reference to furctional agpects
of D-V polarity, one comonality between them
praails In that their notor elerants are ventral
to the rene cord.

The Dorsal protein plays a pivotal role iIn
seecifying ventral plan by 1ts morphogen gradientt
which is highest in the venitral nuclei. Also,
active satzle (§2) sigal peptice is released
o the vatral sice after the forthooming cascace
of events Involving the Nudel - A pe- Wndbeut el
complex and Gastrul ation defective- Snake-

Ester genes. Toll (TI) gene protein receptors
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became activated yoon binding with the cleaved
spatzle signal peptide and this coupling is
produced on the ventral sice alae, esbling the
dorsal protein to peretrate into nuclel ad
activate specific target gres, reely svil QB),
Twi st (Twi) and Rrhomboid (RhO), whose
products prompt the neighbouring cells to
develg into mesodermal (verttral) derivatives.
On the contrary, where there is no coupling of
Toll receptor with the Spatzle signal peptide,
usually iIn the dorsal circunference of the
erbno, the traslocation of Dorsal protein Into
the nuclei of dorsal sice cells does not ooour.
Without the Dorsal protein, the nuclei of dorsal
cells prampt the expression of zerknu It (Zen)
and Decapentapl egic (dpp) genes, whose
products are involved in the development of
neurans positioned in the midventral line, ad
neurcectodermal cells including portions of
central nervous system and ventral epidermis
&N (g-3).-
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I
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Fig. 3: Mlecular nechanismin establishing DV axis.

WHAT ARE HOX GENES ?

utilizing tre tools ad aalytical goorocades
of molecullar biology, scientists have developed
tedniques using hybridization probes ad have
foud that the designer-genes, such as axis-
specification genes and patteming genes are
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evolutionary conserved and share extensive
sequence homollogy across species so referred
as honol ogous genes. Mother nature has reused
their fuctional there, meking use of sequence
similarities in their fuctioal domairs, called
homeodomai ns. Thus, the term homeobox gene
is coined for any gene whose protein
homeodomain functions as a transcriptional
factor that can also be used as hybridization
probe across diverse groups of species. For
example, the homeobox complex of insects
shows similarities with a Cephatochordate,
Anmphi oxus, and this in turn shows the
equivalence within the four clusters of hamedoax
genes of mouse and human, which are called
the HOX complexes designated as HOX A,
HOX B, HOX C, and Hox D, comtaining a total
of 10 hameobox genes, called the HOX geres,
Apparently, the distant phylogeretic relatios
anmong flies ad mouse nust not have disturbed
the sequence similarities between homeotic
genes, suggesting that their homeobox
complexes must have been evolved from a
common ancestral homeobox gene.
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QL. Which animal waes cloned first?
2. At the time of Independence what wes the forest cover of India-90%, 70%, 30%, 10%.

\_-_--_-_--_--_-_--_----_--_----_---

308

\

\-_-_



[:::::::] Everyman's Science [:]

VOL.

XXXI X

Decenmber —January’ 05 [:::::::]

NO. 5,

BENCHVARKI NG EXERCI SE

IN PUBLIC FUNDED R&D
ORGANI SATI ON

H.S. Ray, Saikat Deb Acharya, Subrata K. Ghosh*

Publicy funded R & D organi sations need to be nore transparent about the norns followed for

al l ocation of funds because they are nore accountabl e and answer abl e.

Sone guidelines are

provi ded which may help planners in this area. The paper explai ns how subj ective concepts can

be anal ysed for evaluation in terns of nunerical grades

I NTRODUCTI ON

B enchmarking is an organized effort to
attain sone standards of perfection
specially 1dentified to serne as reference. In
other words, benchmarking is a proactive
exercise to change the existing methods of
gperation for better performance. It has been
recognized as a ponerful ol for mrufacturing
and also for the process industry to restore
competitive advantages and eliminate
carplacency. This is not a research sort of
activity. In comon men’s word It is te art of
finding out how and why some companies can
perform tasks much better then other conpenies
and then adopt improved methods. There is no
theory or formula t find out the factors for
conpetitive advantages that are enjoyed by a
leading company over others who are merely
inolved In providing tangible outputs using
tagible resources. Bendmarking Is a prooess
which depends on mutual co-operation for a
win-win game. The aim of benchmarking a
apay is 1o ayy or Inprove yom Its practioss.

This s an age of qality ad aopetrtavaess,
both of which need benchmarking in every

* Central Glass & Ceranic Ressarch Institute, 196 Raja S.C.
Mullick Road, Kolkata-700 032
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sarere. A good quality product or process In the
market serves as a bendhmark to be achieved or
surpassed for those who know that their own
product or process is inferior. \\hen they
undertake programes to improve, they are
said to be bendmarking. Carpetitiveness for
survival mekes It inperative for every player in
the market o enulate the front rankers.

RD instatutios tradidaelly existed as nory
toners housing the intellectually inclined
persaorel for scientific pursuits, nany of these
did not have direct relevace to the sty or
the society. The so called “Fundamental Work”
wes futuristic ad wes conceived frequently as
potertially frurtful. Hoever, rnot meny of these
paid dividends and scientists who worked
essatially for the future were not accountzble.
Many scientists, of course, wrote papers for
scientific jourmals of varying quality. Senior
experts wrote reviews, overviews, recent
advances ad frottier aress of their fields for
tre baefit of others follovirg in their footstes
ad also 1o remain in the linelight.

With draratic danges all aroud, guestions
are being asked for accountability of timne ad
fuds being cosumed In research, treir relevance
and usefulness. It is vwell acoepted that like
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science, research can also be good, bad or
bogus. What criteria can be used to classify
R&D is such categories ?

GOOD,

e avoid here talking about pseudo-science
such as herbal transformation of water Into
gesolire, oold fusian, astrolayy, etc. Yet een In
throughly scientific, acaurate and reproducible
rescarch thett are rgoorted in jaurels, there is a
great deal which is of littde relevae to sciety
at large. Sare of these are identified by the
Ig\ael as rescarch that cannot ad should not
be repeated. The website http://
www . improb.con/ig/ig-top-html lists many
interesting examples of research and
development of dubious value. In scientific
Jaurmals there have been articles dealing with
topics such as folloving :

BAD AND BOGUS R&D

1  Injuriesduetofallingooconuts.

1 Estimation of surface area of elggants besad
on sare selected body parts.

1 A pigeon’s cgpecity to distinguish between
paintings of Monet and Picasso.

1 Brainwave pattems during chewing of gum
of differat flaaurs.

1 Pluking of chiden feather as a measure of
tomado wind speed.

1 Possible pain during execution by different
methods.

1 Sogoiness of breskfast cereal on addrtion of
milk, etc.

Patents have been taken for washing
machines for dogs and cats, for devices to
translate a dog’s taking Into Japanese ad a
device to aid childbrith where the pregnant
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waren s strgaped 1o a wheel rotated horizotally
at high speed.

Like the preceding examples, there can be
many topics which prove intellectually
stinulating to the RD scientists, but cartainly
they caot be considered as good research. To
be good, RED must be evaluated in terms of its
effectivaress.

EVALUATI ON OF EFFECTI VENESS

The investment in an R&D organisation
always may not yield desired output measured
in terms of money. Moreover, In case of public
funded R8D organisation, the output may have
1o be evaluated In tems of the societal aspect
and nation’s emergent needs. Hence, assessing
a public funded R&D organisation may have to
erploy a scale different fron those for other
research orgenisations. This hes been disoussed
Ha-

In today’s scenario, research activities are
carried aut nore In teaork then In individual
capecity. Plaming of any resesarch work plays a
very vital role. Proper planning reduces
misuti lisation of funds and humen resources as
well. Moreover, one can improve things only
when one can define and measure. There is,
therefore, need for clarity in thirking. Let us
start with the word “effectiveess’.

Effiectiveress E may be defined as follons :

%((C\A;) or W-0)

Worth can be valued In terms of financial
berefits to an institudan or social berefits vhich
should also be measurable In monetary terms.
In the case of fudamattal research and/or R8D

E =
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of strategic importance there may not be an
imediate gain the experts should be able to
give avale In 0410 scale. The idea is that the
effectiveness is more when worth is more ad
cost i.e. input is less. Inputs, which would
include eguiprent, infrastructural syport, ad
salaries for the project, time, contingerecies,
etc. can also be expressed In moretary ters.
In many institutions, expensive equipment
are sparingly used in R&D work. Obviously,
the effectivaess is less ean i tte vorth of the
R&D work is good. It is possible to quantify
meny apparently “vegue” concepts by applying
similar aalytical thirking.
THE BREADTH AND

DEPTH OF

BENCHMARKI NG

Benchmarking offers a wide variety of
opportunities. When ore talks of corpetitive
bendmarking, then there is a thin dividing lire
between legitimate, public domain based
information ad industrial espicege (figure 1).
What type of benchmarking one uses will
determine ultimetely what kind of information
willl be sougt ad where the source of dotaining
it is going 1o be determined.

Strategi c benchmarking : ThIS IS a process
which is used for identifying world-class
standards, determining gaos In aarpetitiveness
ad developing strategies. This may ot require
visits o partrers (Wom to bendmark) but only
sore high-level studies.

Process benchnarking : This Is where the
hulk of berdmarking activities tde place. It is
about finding out how good performance is
achievad to put together action plans cgpeble of
closing conpetitive gaps. Prooess bendhmarking
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necessitates visit to partners and thorough
preparation.

Performance benchmarking : This IS an
inportant process for establishing “bendmarks’
ad identifying what “stretch dojectives” need O
be put in place. This goproach may not reguire
company Vvisits and is conducted through
consortia studies ad with the fecilitation of
consultants ad third party involverent.

Linua Gaskic S pe] Fuh.rsiic norg B
Erts, mrarkgt oo atd sk Sy Daceors
hri iy, reewerd T

Prdnt beazkdmmn

Hard to get

Easy to gat
RE & Sexcrdary iy aalabke Coinky aweilaidiz fram
- Ay rescerzh el Tt e ephrpcs, mavrl
R il i b
rherisan arwchma kg
Fg 1: Satus of obtaining infornation.
PUBLI C FUNDED R&D ORGANI SATI ONS

It is dovious that an RED organisation will
not intiate a project without assured aonpetance.
Unforturetely, many individlals aontinee to stidk
to their pet aress ad dare ot vature aut even
o related aress as they are inamidated by even
the minimum levels of uncertainty. Moreover,
members of the team may perceive more
persoal berefits anly when they work in rarrow
aress where they are aorfortable. These notias
need to be changed.

Any R&D work undertaken must benefit the
organise In a tagible vway. Whether this iIs 0
camnot be decided by individuals or research
tears hut policy plarers runing the affairs of
the Institute. OF course, the plarers wauld take
the individal or the tears” vieas Into aooount.

Policy planners in government funding
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agacies are incressingly fooussing on missiav
goal orieted projects. In the presat gereration
of R&D, it is not enough to have scientists/
institutions of repute and goproval of tedmical
merits ; there are other factors which need 1o be
arsicerad to. Tree relate © countries” priorty
aress, enviroment, socio-econamic and legal
factors, gldal aosideratias, etc. Ths een if
fuds are available for sare project because of
frurtful retworking, it may not be advissble to
take wp this project. Ideally a project should
ultimately lead to a potentially money eaming
patent, actial techoloyy trasfer, high qality
publication ad egpecially useful nultipliers that
ensure more projects.

The government has now introduced a
Tecmical Audit, which is mainly done by non-
tedmical parsos gcially traind o fird faults.
No laboratory is benefited by this audit in
improving technical aspects of R8D which have
1o be dore through bendmarking by the persons
themselves. Covermment auditors expect that
every R8D project should lead to comercial
vature. In reality, studies have shonn that for
eery 10,000 rew idss, there is firally gaerally
only one commercial success even In an
advanced courtry like the U.K. Cbviously a
great deal of research will remain In domant
stage only but each nust be a building blodk. In
fact, when we search in laboratories we find
many half-baked technologies are lying like
slegping beauties for the prince of INdustry ©
core and kiss to life. Wiy not we have a look
at all of than individially ad see how mery of
them can be converted into money eaming
technology?

312

BECHMARKI NG OF PUBLI C FUNDED

R&D

It is less diffiault o evaluate ad grade RD
institutions then individial investigators. The
factors that can be considered include the
following whose relative weightages would be
assigned by policy plarers. These factors can
be clustered into two categories-Hrblers ad
Reaults. Beblers are the inuts ad results are
the autputs. The Input factors which are to be
closely related with goverrment KT policies,
market darard with a futuristic autlok, societal
agpect ad nation’s erergent seaurity nesds are
tre follomg :

1 Instatute’sstrategyadpolicy.

1 Institute’s resource meregenent both In terms
of humen resource and physical resource.

1 Prooess mgping with other similar but better
ad efficient process oners.

1 Process adgption and management.

1 Ewviromental study.

1 Documentation.

To evaluate RED institutions in terms of the
above mentioned criteria, one needs some
stadards. In India, 11Sc mey sene as a stadard
as far as publications are concermed. In sare
otrer ariteria i.e. patEts ad tedholay trasker,
sare leading RED laboratoriies may be acogpted.
There can be localized excellences such as
biodhamistry in ae, vweste utilization in aother
ad, therefore, when areas are considered the
standards mey not be are siglle institution.

I NSTI TUTI ONS

The other part i.e. results may be the
folloving :

1 Financial measurement in terms of colour
of mrey 1.e. percentage of fuds that aares
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fran industry through technology transfer
or through sponsored research and
percentage as a grant from government
house.

I Addition of knovledge in terms of patents
filed ad sealed (rational/intermatioal),
pblicatios in the jourmals of high inpect
fator, etc.

I Govermment’s importance, presence in
electronic media and newspaper coverage.-

1 Recognition received by individuals and
tBas.

1 Infrastructural syport, quality of firencial
ad adninistrative work.

1 Investment in purchase of equipment and
treir stats of utllization.

1 Collaooration with other agercies (ratioal/
intermatiaal), qality ad rnnber of visitors
1 tte Insttubos.

1 Opinion of assessment committees and
pblic perogptios.

For bendmarking, we need to identify what
needs to be Inproved and which institution hes
to serve as a model and then approach the
model institution for help and cooperation in
that goecific area. Berdhmarking willl not aim at
enulating the other organisation per se save
sore agpect whilch senes as ideal . The Business
Excellence Model (BEM) thus identifies a
specrfic ariteria ad then plas t achiee ad
surpess the sare. It is a proactive process to
change the existing standards and practices
using the model as Bebler to achieve improved
Reaults.

Consider the CSIR system with thirty eight
laboratories, sore of which are knoan to excel
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in sore goecific aress. IF a ldoratory wides to
undertake benchmarking, it has to first fix
priorities ad then goorach partiaular lsboratories
which are marked as models for gradual
improvement through copying their methods
ad practicss.

A critical question is whan one should oopy
ad for what purpose. The model is assiged a
reference excellence level of 100. Ore nust be
able to measure performance because, as
mentioned earlier, what cannot be measured
cannot be improved.

3

P Meaf |

—— ——

\

Vs

/
—

Froallgra lav el ad periomance

Timms/EMNg~hAarial npue

Fg. 2: Level of excellence in perfornance

The leel of ecellence inoresses with Inputs
of tine, effort ad material syport ad the path
is as shown aove In the Figure 2.

It is essier 10 Inprove perfomance when the
level is loner. Hoever, incressing inputs are
required when one goes to higher levels of
ecellaxe.

POTENTI AL FOR | MPROVI NG PERFOR-
MANCE (Pl P)
PIP = - Pay 100

Pi
where Pi = P ideal ad Pa = P actual

The performance level of the ideal perfomer
(esbler) s 1o be aypied providd It is situated
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preferably in more or less similar situation.
Honever, this need not be so alvways.

BASI C REQUI REMENTS

Some of the necessary conditions for
sucoessful bendhmarking are the following :

I Knowledge of process or product to be
improved before attempting to contact
another company/organisation.

1 Ensured management commitment.

1 ldentrfication ad invoheament of all those
who may be affected by the project that
cause for dange.

1 Comunication flow during the project,
especially with a bendmarking chanpion.

1 Clear road maps for benchmarking projects
i.e. darification of priarities.

THINGS TO BE
Just looking around for improved proosss iIs

AVOI DED

a kind of tourism and awareness without

comitment takes one nonhere. Benchmarking

which goes beyond anareness should aviad the

folloming.

1 Do not benchmark if you lack management
soort.

1 Do not igore to measure people’s Inpect.

I Do not confuse benchmarking with tourism
for anareness.

1 Do not ask for information which will not
be syplied.
1 Do not forget to determire the methodollogy
for witing the best rgoorts.
1 Do not forget to inplement.
No bendmarking project should be initiated
unless there is fim decision o implerent the

necessary meesures. Many excellent reports went
1o oold storage because of Inedeguate work on

impact on people.

_—---_---_—-\

’—_----_--_-I

of this origiral breed ?

DO YOU KNOW?

@3. ANl present day horses have care firam a single wild stock, which country is the hare |

_-_--_----\

. In India which source generates maximum share of camercial energy-thermal power I
plants, hydroelectric project, solar devices or nuclear plant ? |

\-----------------------------------/
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Bl OLCdE CAL
AND

SIGNIFI CANCE O GAIA HYPOTHESI S
I TS DI FFERENT SPECTRA

Archan Bhattacharya*

Gai a hypot hesi s suggests that the ecosphere is a holismc super-ecosystem w th nunerous

interacting functions and feedback | oops nmai ntai ned by interaction between biotic and abiotic

conponents.
gai ned different spectra of thoughts.
hypot hesi s.

I NTRODUCTI ON
G aila is the ancient Greek name of
“GCoddess Earth”. According to Greek
mythology, she maintains the balance of groath
ad reduction by regullating diseases, epidamics
ad death and simultaneously the birth of her
filials and nurturing and nourishing them.
Using her name, Sir James Lovelock (1969)
proposed the Gaia hypothesis which says that
the ecosphere is a holismic? (i.e., the whole
is greater than the sum, synergism) super-
ecosystem (the Gaian system) with nurmerous
interacting functions and feedback loops
mairntaired by the actian, resction ad inteyaction
between the biotic ad abiotic corponents which
maintain the ecospheric homeorhesis
(evoluticaery ad emlagical stability). Ths tre
biogphere (or ecoghere) is a wo-in-ae Systan?
of living and nonliving components while
Mother Gaia is the Goddess of both life and
death. At heart, the hypothesis suggests that
the evolution of orgenists ad their eviramat
are tightly coupled as a single process
through sel—regulation.

* Dept. of Botany, Burdnan University, Burdwan, 713014

3

Enriched by the views of different authors,
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it has gone far beyond biol ogy and has

This ariticle briefly discusses sone inplications of the

In 1991, Schneider and Boston concluded
that the Gala notion is really a corbination of
the folloving five different ickss3 :

(D) Influential Gi a—This simply states that
the biota influence the abiotic world adjusting
tenperature and atmospheric chemistry.

(iI1) evol utionary Gai a—This states that
abiotic and biotic activities have undergone
coavlution through Interaction to create ad
sustain tre bioggere.

(i) toneostatic Gaia—This says that the
interaction maintains a dyramic equillibrium of
the biogdhere.

(1V) Teleol ogica Gia—This states that the
atmosphere is kept in homeostasis by the
biosphere ad for the biosphere, ad

(V) optinizing Gaia—This says that the
biospheric function creates gotimal conditions
for srvinal.

Tre Gaia hypothesis hes attracted the attention
of workers In many other disciplines and has
provoked intense debates. As a result, i1t hes
gone far beyond biology. Some extensions of
the hypothesis are disoussed.
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This can be subdivided for the convenience
of disaussion.

GAI A

(@) Ecological Gaia or Cybernetic Gaia

Acoording to this hypothesis, organists do
not just passively adapt to the physical and
chemical conditions, but actively interact to
modify and control the physical, demical ad
biological properties of biogohere. Thus biotic
comunity plays a mgjor role in biospheric
hareostasis while biosphere iIs an integrated
and self-regulated cybemetic (from Greek”
Kybermetes - pilot or governor) or controlled
system! (gybernetic Gaia).

(b) Evolutionary Gaia

The hypothesis sugests that tre life on Earth
has not sinply adapted to the conditions it
encourttered. The organisms began to establish
oantrol son after the farst life gpeared nmore
then three billlion years ago ad since then they
have been weavirg the web of life through their
metaolic reections. The contrary hypothesis is
that purely geological (abitotic) processes
produced coditios favourable for life, which
then merely adgpted to those conditions. Thus
the evolutionary Gaia stands opposite to the
conventional Darwinian and this may be called
the Gaian Darwinism.

(C) Conservational Gaia

To decipher the main theme of ia
hypothesis and 1ts urge for conservation we
may quote fram Ted Perry :

Al things are comectd / Like tre bllood / ...
/ \en did rot wveave tte web of Iife ; /7 He
is merely a strad in it. / Weatever he does to
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the web, / He does to himself. According to
Galle/4, ve are studk on tre Earth, ad it is tire
to thirk seriously about meneging cursehves to
awid destruction of the only hare, we have.

Sone evi dences for biological Gaia

(@) Tre Eath’s surface codraas are regullated
by life. Her atmosphere is maintained far from
chemical equilibriun (unlike Mars and Verus)
with respect to 1ts composition of gases that
determine the atmospheric chemistry and
protodenistry, axicdo+edction state, allkalinity-
acidity, ablbedo, tamperature etc. by metabolic

actavitaes of biota.

(i) The stratospheric azore layer hed been
formed thanks of oxygen-evolving photosyn-
thesizing cyadoecteria, then life on surface-
vater ad lad could start.

(i) The biota on Earth have cgptured a huge
amunt of carbon In their biaress. The Cal03-
shell forming organists (cocol ithgphorids ad
forans) have continuously sedimented carton
in limestone on a long scale and also had
aaud it repily after the prehistoric evats of
sudden CO—uprise fran outgassing. Thus they
have lorered the 0, level In the atmosphere
as much as one-thirtieth of which would be
expected fran abiolagical steedy-state. This hes
lorerad the green-house effect o a bio-friendly
led.

(iv) The “brom-belts” (arema of microbial
activity) of soils ad sediments determire the
nutrient recycling ad geseaus exdange. There
are about 40 bioelements whose cycles are
ergined by both ag.atic ad terrestrial biota. All
of these cirauits have both a biotic ghese ad an
abiotic prese, 0 these are callled biogeodamical
oclesP.
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(V) Differat biolagical activities determire
the components of differant types of sediments.
Micrdbes biamireralize different elerents that
are added to sediments, e. g., microbial
metabolism transforms SO, = into HS that
being added to 1ron-oxide form pyrite ores
Sy ; linestore is aother eample.

(vi) Sare ancient photosynthsizers lacking
Omediating enzymes, used H0 as H" source
and ferrous compounds as O, - acceptors
(4 FeO + 0, ® 2 and Fe03 + Fe0 ® Fe30y).-
The Fe{4 has maede large “red bed” under the
sabed.

(vii) The biota on Earth have performed
pedogenesis. After physical and chemical
weathering, biological weathering proceeds to
form “solun”. On the Martian surface, on the
other hand, regolith is present on which no
biological vweathering coulld coaur.

(viin) The gaseous nitrogen is available de
to the denitrifiers and without biological
transformations, all nitrogen would becore the
nost stable nitrate form dissohed iIn ccears. I
the ammonifiers would not form NHg,
the enviromment would became so acidic that
most plants and animals would disappear .
Biotransformations of nitrogen involve
NOsfixation (\b to NH), nitrification (\H;
1o NO,; 1o NJR), assimilatory nitrate reduction
( NGz to organic nitrogen), ammonification
or mineralization (organic nitrogen to NHg)
and denitrification (NO3 to NO; to NO to
N-O to Np).

(1) ulphur biotransforming becteria drive
the wheel of sulphur cycle through sulphate
red-uction (8, = o HS) ad sulphur oxicatios
(HzStoSO to S;03 = to SO3= to SOyp). The
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Phosphorus cycle is characteristically myco-
driven and myocorrhizae are very important in
this respect. At least six species of ecto-
mycorrhiyae (eg- Laccaria laccata) Fix nitrogen
biologically. Now VAVM-fungi are used as
biofertalizr-

) A pod or a shallov lake cab establish
sulpur gcle Involving anly becteria. Oxication
at the surface by photo-and demo-lithotirgphs
produce SO ad S, while dissimilatory sulphate
reduction and desulphurylation lorer doan the
water profile produces S Lithotrgohs near the
surface of the pod utilize G ad form organic
anpouds, whidch, after the death of littorgds

nourish organotrgas. Such a systam is called a
sulfuretum.

(i) The composition of dissohed trace netals,
inorganic phosphorus, silica, nitrates and
carbonates In sea-water and ocean basins are
stragly influenced by marire biota.

(i) For an eaple of the Galan systen ae
can cite the case of oceanic plankton which
generate dimethyl sulphate (DMS) during
photosyrnthesis. DVS, in mid troposphere, helps
vapour concentration and cloud formation.
As cloud reduces the amount of penetrating
sunlight, photosynthesis becomes reduced
and DMS production also iIs reduced.
Consequently the cloud becomes thin, more
light floods the ocean, DVS is formed ad the

process cycle contiinues.

(i) It has been said that the chemical
camposition of living badies is a function of
their omn properties. The dhemical corposition
conposition of inert bodies, on the other-hard,
is a function of the properties of medium In
which they are formed.
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&iv) In any kind of autogenic succession,
the former caomunity changes the substratum
in such a degree that ultimately it fails
perpetuate 1ts life there ad a latter comunity
is esteblided. Here biota regullate tre biota ad

) Ay comunity is maintained at the
leel of carrying capecity of the esosystem by
different biodamograohic regulatios exerted by
each population ad resource aailability through
competition, mutualism, protocooperation,
commensalism, predation, antagonism,
parasitism, influence to key stone species ad
urbrella species etc.

(i) The nutrient recycle pattways in a
comunity are determined by living agents.
There are four mgjor rautes for nutrient regcling
or regeeration viz., (D) retum by way of primary
animal exaretion, predominatting in grazing food
chains i1n plankton and In other camunities,
(@ retum by way of micrabial decoposition of
cetritus, predomirating in detritus foods dairs
in gresslas, teperate forests etc., Q) direct
recycle patiway fran plant to plant through
synbiotic microbes ad (4) retum by autolysis
which does not inolve metabolic energy.
SOME

ENVI RONMENTAL PHENOMENA

Sone exanples related to environnment are

al so di scussed

() Tre pgotosynthetic pulse eerted by forests
makes a seasonal cycle of 00, - concentration
and dilution in Northem hemisphere and a
negative feedback mechanism lies therein.
During sumer months, forests reduce OO, -
concentration through increased photosynthesis
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ad store carbon In wood and hunus. In autum,
defoliation reduces photosynthesis ad thus G
—consumption and bacterial decay of humus
releases O, ; 0 O, — concantration rises.

(i) Methanogeniic ardegecteria in municipal
refuse, paddy fields ad in guts of runinarnt
cattles produce (Hy and thus exerct on green
house phenomenon.

(i) Nitric axice originates fran microbial
processes (especially in nirogen-fertilized soils)
which has no influence at lower atmosphere,
but at higer altituces it helps the deplletion of
azoe layer.

(v) Nitrate fertalizers usd on soils eter ar
drinking vater ad are converted to nitrites by
intestiral miaoflora. Nitrite then carbires with
haemoglobin to form methaemoglobin which
interferes with tre O, -carrying Ggeecity of blood.
The disease produced is called metha-
emoglobinaemia or blue body syndrome
(sighirficantly ooours at Rajestiren to take a toll
of childad Ine stock-1hes).

(V) The Minamata disease (1953 to ”60)
occured due to the Minamata chemical company
which discharged mercury into Minamata Bay,
Hy or Its salts then were converted to methyl
mercury by anaerobic methanogenic
archaebacteria, methyl mercury entered food
chain and wes bicaccurulated by fish.

() Sine 19805, eight districts of W\est Batal
have been falling victim of arsenic pollution In
drinking ground-water. Accoding to some
sciettists, heawy withdranal of groud-water in
those places have made O, entering dowmn to
arsenopyrite (As + FeS,) layer associated with
the aguifer, G decomposes arsengoyrite to form
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acid. When pH is > 4, species of mtal | ogeni um
ad Thiobecil1us INCreese the rate of degracation,
when pH becomes < 4,
ferrooxi dance becames active. Arsenic dissolves
into acid and leades into aguifers.

Thi obaci |l | us

APPLI CATI ON  OF Bl OLOGI CAL GAIl A
THE ENVI RONMENTAL Bl OTECHNOL OGY

Now a days, different plants, animals ad
micrases (especially “steno” and rarer Secies)
are used as bio-indicators’ for enviromental
monitoring and management, for botanical
eploration of udergroud resouces® |, to reclaim
mined wasteland® and to study Geobotany. They
are also usd t mitigate evirametal pollutaian
(bio-, phyoco-ad phytorenediation). Diffierant
microbes (Bacillus thuringiensis, Agrobacterium
tunmifaciens), fungi, nematodes, some
hyperparasites, viruses etc. are used as
bigpesticides. Microbes are used comercially
in famentation-indLstries, metal-extractian (bio-
leechi) etc.

AN UNSUCCESSFUL ATTEMPT TO
CONSTRUCT AN ARTI FI CI AL GAIl AN
SYSTEM

In 1991, “Biosphere 11”7 was constructed In
the Arizoa desert. The building, with a volure
of 20 x 10* aubic meter and containing aroud
4000 gxEcies, wes desiged o be a seH~aottained
eaosystem exogpt for sunlight that would provide
energy to drive the cycles 0, HO, 0O ad
rutrients irsice. Eight scientists enterad it ad it
wes sealed of f with intendon that for o years
they would Tive there, grow their omn food ad
be a part of the “ecosystan’. But the Biogghere
11 faced various prablems ad in January, 1993
the mangers had to inject O, Into the system.
This failure shoned our irebility t mimic the
ecosystem of the natural biosphere. The
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biolagical significance of Gala hypothesis iIs
\eiled in this valle.

GEOL OGI CAL GAI A

According to most scientists, the primary
atmosphere of Earth was formed from gases
through outgessing. But the present secondary
atmostere i1s a biolagical product. Sove believe
that living matter actively regulates the
geochemical migration of atoms and thus
maintairs stability of biogere.

Aoccording o an enviramentalistic view, the
Gain systam lies at the top of the eviromatal
hierarchy where ecotope (an ecosystem with
hamologous properties that cannot be further
decomposed) is the lonest level>. The Gala
hypothesis calls for a holistic approach to
enviromental manegement and provides a frame
work for people-enviroment study.

OTHER

Sore ether extarsias of the Gala hypothesis
are as follons.

GAIl AS

Soci al Gaia

Gaianism may be successfully applied to
socialisn. Bvery big or ssall, huren or non-
human unit Is Integrated to form the social
fabric® having a holismic nature and thus hes
inherent value t maintain the coplex social
system. So each unit should get honour and iIts
fundamental rights must be admitted.
Reciprocally, the integrity of Gaian system
depends on the social conporents like aulitural
norms, socio-econamics and political attitudes
of a society towards the well being and
developrent.

Noospheric

A term called “noosphere™® (from Greek

Gai a
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‘oos” @ ‘mind”) refars the envellgee of the Earth
determined by human—-consciousness (thoughts
and efforts). The envelope refers to the
ecosystars ad societies that are interdependant
and interrelated. This web of socioecosystem
with consciousness is the Noospheric Gaia.
Spiritual Gaia?

The Galan anaraess helps a parson to realize
the =it as an intgrated aopoent of the “wholle”
ad thus the srall “1” becores linked to Big “I”
(the “Paran” or “Brahma” of Hinduism or the
nature or ecosphere for the ecologists). Here
Gaia hypothesis becores inrtinete with the Deep
ecology and Ecosophy or Ecophilosphyi© and
the Gandhian ecology. The Galan - spiritual
anareness may change abruptly the phillosophy
of life. This would transform the society ad
lead mankind tonards sustainability with an
eco-aopatible lifestyle.

Pl anetary Gaial .

On Earth, there is an Earthen-Galan system.
e mey try to establish Gaian systens on other
planets through our technological poterntial .
Scientists now thirk about the Introduction of
micrcoial mats an Mars (if there is o indigenous
“bioa”) fran ocold, dry regions of the Earth to
intTtate Gaia after sore transformation of Vartain
enviroment through planetary engineering to
warm her, to release H0 ad to form a thick
00>~ atmosphere.

CONCLUSI ON

The Gala hypothesis is yet to be formulated
qentitatively ad in a scientifically testzble
mamer. At present, there are diverse inter-
facing idess arbodied by the hypottesis, which
has been goplied t© uderstand even planetary
health and envirommerntal and developmental
issues. Amalyzing the Gaia hypothesis foroes us
1o deal with our most fundamertal ideas about
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science and life. This stimulates markind to
care for nature, think of nature as guide for
gotimization.
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FORENSI C ENTOMOLOGY
| NVESTI GATI ON

IN CRI ME

USE OF | NSECTS

Devinder Singh, Meenakshi Bharti and Sapna*

Stress is nowa-days laid on scientific methods of investigation and Forensic Entonol ogy is fast

energing as an inportant tool in crine solving. Interpretations nade on the basis of entonol ogical

data are often very reliable and sonetines the only evidence avail abl e.

Its use in India has so

far remained negligible largely due to the unavailability of the required base-line data about our

native insects of decay.

I NTRODUCTI ON

ead bodies of animals, including thet of

humans, are decomposed by various
kinds of organisms with insects playing a
predominant role. People had been observing
maggots feeding upon decaying carrion but
who knew thatt one day these so callled “netural
scavengers” would act as witness to mnen’s mud
padding strategies for personal arbitions,
Jealousy and material gains. Practical use of
these carrionvisiting insscts in solvirg crime
led o the develgoment of a separate branch of
science nov-a-days called Forensic Entomolagy.-
Interestingly, when this name was not even
heard of, humen did use flies t© solve a murder
Ccase as rarrated in a Chinese story fran a 130
century book “Washing away of wrongs”
translated by McKnight (1981) .10

Forensic Ettomology hes emerged as a mgjor
disciplire with pessage of time ad i1ts role in
crime investigation became more and more
relevant. In the develgoed countries, forensic
entomologists are hired by prosecutors and
deferders like lawers. Sare of the well-knon

*  Department of Zoology, Punjebi Lhiversity, Patiala-14/002
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detective agencies like FBI of USA have
employed entomologists as special agents.
Hundreds of research papers dealing directly or
indirectly with Forensic Entaomology have been
pblished =0 far ad this nunbers is fast siellirg.
Large numbers of cases have already been
solved in various countries of the world
using entomological evidence. Several books
dealing solely with this subject are now
aailable . 4.6, 3,7

Bxqposed animal remains present a temporary
and progressively changing habitat and food
saurce for a wide variety of organisms ranging
from microbes like bacteria and fungi to
\ertebrate scavengers. Qut of these, arthropod
fauma comprises a mpjor element of the biota
and insects form the most constant, diverse ad
conspicuous group- Large nunbers of studies
have shomn that these six-legged creatures
dominate the terrestrial as vell as fresh water
carrion fauna. Similar doservation have been
made? on rabbit carrion which so far remains
the only study of this kind mece in India-

An overnhelming majority of insects visiting
carrion are flies ad beetles. Merbers of the
Dipteran Tfamilies like Callphoridae,
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Sarcophagidee., Muscidee, Sepsidee, sphaero-
cericke, Pigpilicee ad Proridee ad Golegpteran
families like Cleridee, Damesticee, Histeridee,
Stgphylinicee, Silphidee, ad Tenebrionicee are
camonly available on dead bodies. Blow files
(Calliphoridee) are often the first to arrive
on a dead body even within few seconds of
exposured. IT given access, the females will
oviposit on carrion within first few hours
(soretimes minutes) after death. The meggots
emerging fram these eggs quidkly Invece various
part of the animal body. They corplete treir
life history on the carrion meking the latter
attractive for varios other kiros of insects.

SCI ENCE

OF ENTOMOL OGY

APPLI CATI ONS

The science of forensic entomology is based
on the analysis of these iInsects, which
sequentially colonize a corpse as decamposition
progresses, ad oan the rate at which the varios
stages of their progeny develop. This
entoological information can be useful during
aimiral inestigatias In orter o determire the
follovirg :

Time of Death :

There are two basic approaches to the
glication of entoological data for estimating
the time of death. During earlier stages of
decomposition, the tine elgosed since death or
postmortem interval may be determined by
calaulating the tire requiired for a given goecies
1o reach the particular stage of development
recovered form the corpse at the time of
disowery. Tre insects inolved In this goproech
are mostly dipteras, especially those belaging
to the families Galliporidee ad Sarogpegicee.
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The most advanced stage of development which
in tum shoas the laogest periad of association
with corpse is used to estimate the minimum
possible postortam intenal . After the initial
stages of decamposition are over ad when the
Calliphoridee and Saroophegicee have departed,
estimates are generally based on the
interpretatias of arthropod suocession pattems.
Mode of

A deed body having extermal injuries is more
attractive 1o Insects then ae having nre. S,
depending upon the degree of degradation
brought about by maggots, an entomologist
may be able to suggest the possible mode of
death e.g. stragulation or mutilatiot. Aother
application is In the cases where death has
occurred due to intake of drugs. A chemical
analysis of the meggots found on the deed body
cn reveal the sypscific drugs, esecially relpful
when no huren tissues are available for sading
to the ldboratory for tests. During eqeerinerntal
studies, large nurber of poisonous chemicals
have been recovered from maggots that fed
upon animals which had died due to intake of
such chemicals e.g. Cocaine, Triazolam,
Oxazepam, Limemazine, Chloriprimine,
Prendbarbital, Methenphetamine, Lead arserate,
Coproxaml, Anitriptyline etc.

Death :

Pl ace of Death :

The deceased may have been killed at a
place other than where the body s found. With
knovledge about the carrion fauma of an area
ad the specific hebits of species foud on the
cadaver, an entomlogist can help to determine
whether the person died at a place other than
where the body hes been foud. Similarly, route
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of trangport of a dead body may also be traced
by using entonological data.

OTHER  APPLI CATI ONS

There are numerous other special situations
where ettomollogists can help to sohve arime. IF
a body 1s foud buried In soil, tre entoological
data can be helpful In determining the periad
intenvening death and burial8. Suspects have
been linked to the soere of a arine as a result
of them having been bitten by arthropods
seecific o the viciniy?. Blov fly lanee foud
in the diapers have been used to provide
information on how long children had been
neglected by thelr parets 8

In order to use Insects In solvirg crine, a
detailed kmoMede is required aoout the carrion
fauna with respect to life history, habits,
geographical distribution, taxonomy,
morphology of Inmmature stages, ecological
succession etc. Unfortunately, we lack this
information with respect to the India carrion
fauna and as a result much of the valuable
forasic evicee Is goirg veste. Sore inftative
hes already been taken iIn this direction at o
laboratories in the couttry i.e. Department of
Zoology, Punjabi University, Patiala - 147002
ad Medico-legal Institute, Bhopal. The tine is
not far off when entomology will form an
essential component of the routine forensic
inestgatios In our aoutry as vell.
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ALUS ARE RARE-A GENETIC  OXYMORON

D.

| NTRODUCTI ON
B iology occasionally bewilders the
practitioner. About thirty years ago,

we thought we had pretty much understood the
basics of what genes are, how many genes we
have, what they do and how they do i1t. \\ell,
genes are log stretches of the DNA nolecule,
assenbled fran four types of building blocks
called nucleootices ; the aerage size of a gae
is sore thousand or so nuclectide-log sequence
of the D\A ; a gere acts of “‘eqresses” telf
through the transcription of its sequence Into
intermediaries called RNA which are finally
translated into proteins ; a hunan has a few
hundred thousand genes that make the body
tick and these genes are packaged In units
called chromosomes, to make up the whole
entity called the genome. All these were
written up iIn textbooks and biologists were
dotting the “i’s ad crossing the “s, when a
spanner was thrown in the works. The above
numbers suggest that the total human genome
would comprise a few hundred million
nucleotides. But what was found ? The human
genore is found to be far, far longer—about
four billion nucleotides log ! A full 10-fold

larger In size then eqoected 1!

= L.V. Prasad Eye Institute, Road No., Banjara Hills,
Hyderabed-500034. E-mail : doala@luplyestph.ret. Article
pblished earlier in the Hindu. Reproduoed wath permission.
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SHORT  COMVUNI CATI ON

?

BalaSubramanian*

Sel fish Junk

What is all that extra DNA doing in our
gare, If only a tenth of It act as gares ? That
aser to this year-old pzzle is yet to aoe
by. In the nearvhille, ths extra DNA hes received
bad press which has stuck. Nonsense, inert,
non-functional, junk and garbage-these are
sare of the adjectives that have been used t©
describe 1t. The more polite anong us have
called these extra sequences as interrupted
sequences or introns, as opposed to exons,
narely sequences that are expressed as geres.
Intras are dotted likerally ad frequently alayg
the length of the DNA chain of the genome,
“twixt ad amidst the expressed gene sequences
or exans’. Reading the genare fran one end t©
the other and looking for meaningful passages,
as some enzymes are required to do, so
somewhat like watching a TV programme in
Doordarden, with its “sorry for the intermyptaat”’
inserts ad qualitatively different from other
diversions such as comercials, which try to
eclipse even a solar eclipse (Ramarer hov the
Iine telasst of tre total solar eclipse of Novenber
1995 was received by these comercials!).
Commercials are exons or messages of
instruction, though not germane to the main
programe.  Interryptions are nothings.

The nine-tenths of the genote that is not
eoressed hes embarrassed sare biologists iInto
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calling it Juk DNA, ad in a phrase that wes
ooined by the Oxford zoologist Rochard Devnkins
in 1976, “‘selfish DNA”. This term bears sone
explanation since it has now moved from the
wholly pejorative into the tednical parlance of
biology. Selfish DNA describes a DNA sequence
which :

(D hes no specific contribution to make to
the phenotype (or one which is expressly
menifest as a form or function of the organiam),
ad

(@ spreads by forming additional aopies of
itself within the gaore, that is, repetitive ad
sehfpropegating.

A hallmark of a junk DNA sequence, which
ears It tre soriget “ssfidy’, is te fact tret
this sequence repeats itself many tines in the
genare. The other interesting aspect is that
microbes and loner forms of life do not have
any junk DNA in them ; thelr genomes are
soartan ad to the point. Selfish D\A nakes its
debut in higher eukaryotes and animals, and
runs rict in primates ad hurans. OF the saveral
Junk sequences seen In the humen genoe is a
striking sequence called Au. As sequences @o,
it is sallHrede up on only 283 nucleotides.
But It repeats an inoredible half a million tines
(perhgos closer to a million times) in the huren
genome! This ought to make A u the most
repeated phrase In the genome, somewhat like
the word “the”’, which is claimed 1o be the most
repeated word in any book in the English
languege.

This percussive ad fugal repetition of Au
has evoked the musician in the membrane
biolagist David Dearer of Davis, Caliofomia
set Au to music! Noting that the four DNA
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nuclectides contain four types of constituent
beses termed A, G, C ad T, Dearer decided to
give each base a nusical value : the notes A
(the sixth note in tre scale fran tre tnic C, or
the snara dha) for A, G (pa) for G, C (sa) for
C and E (ga) for T, and played the 283-
nucleotice repeat sequence of Au an a keyboard.
It hes a plessat barogue-like air to 1t. Ina
similar vein, the Jgpanese-Arerican gereticist
Susumu Ohno musicalized DNA sequences,
giving two nusical note values to each DNA
bese rather than are ; the resultant nusic iIs
reminiscent of that of the Pollish piianist-composer
Fraderic Ghopin. (Qre of the things thet | inted
cbirg, sooer or later, is to s=t 1o music protein
saess. Given the lager startirng sst of tnaty
amino acid monomers that build the protein
seene, ae can assign each of them a musical
value fran the 22 notes of the scale in the
Karmatak music swera and shruti  repertoire.
Protein music should sound richer and more
varied than the 4-note DNA nusic).

Given their frequent interspersal, repetative
nature and abundance In higher animals, some
have argued that “junk’” sequences like Au
cannot be just sitting there, doing nothing.
Nature, It is often said, never adds juk or
westes anything. An early suggestion wes that
thee frequent stretdes act as fillars or yports
that help in the packing of the genore INMto its
proper folding and conformation. While this
idka hes been thougt o be a reesoeble ae, It
hes not been put to rigorous test ad verified.
ALU AND

AJI'T WADEKAR

Drs Roy Birtten and E H Davidson of
Calrfonia hed suggested as early as 190 that
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Juk sequences play the role of regulators and
co-ordinate the expression of the various genes
in the genone. Sitting at various poirts in the
genare, they might act as switches that tell
which gene must be expressed when, in what
time sequence ad in which tissie of the body.
The role is somenwhat like that of maneger of a
crid<et team Who deciides the batting order ad
the boMing order of the team, deperding on the
nature of the wicket, the target score to be
made, time left to make the score and such
other factors. This role for Au-like seoences as
requlators of gene eoression is attractive on
many counts. First, Au iIs a “‘jurping gene” or
a “hobile insertical eleatt”’. It insarts apies
of itself randanly into the genore. Yet, when
we analyze the pattem of its insertion in the
genares of primates, ane sees a method In this
medness, or a pattem iIn Its praniscuity. Over
te last frfty million years, trese Insytias e
ooourred repeatedly and all over the genones of
monkeys and men. A close look at the pattem
of divergence over these years, reveals four
groups or subfamilies of au, begging a
fuctioral role for them.

Wt is in the sequence of Au that can let it
regulate gene expression? This question wes
posed by Drs Gordon Vansant and Wanda
Reynolds of the Sidney Kinmel Cancer Center
at Sen Diegp, califomia. Staring at the ssquEe
of ane of the Au subfamilies, they recognized a
14nuclectide stretch that was similar t a
sequence where a hormone binds; such a
binding of the hormone to this region of DNA
tums on a gene placed domnstream. So, does
A u provide an anchor point for hormone binding
and control of gene expression? Enthused by
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this ides, they investigated Au further ad care
up with some interesting results that they
published in an issue of the pws s (92,

8229, 19%5).
THE RARE SEQUENCE

Their studies shoned that the A u sequence
also binds to a protein whidh, in tum, binds
the srall hormone—etionic acid. This protein
is hence called the retionic-acid receptor or
RAR. The scenario would be thus-RAR binds
10 an Au sequence In the genare. The hormone
retionic acid canes along and binds to RAR
and effects the expression of a gerne that iIs
placed near the Au ; thirk of the RRR as a lodk
on the door (the genare). The hormore fiits iInto
tre lodk ad flids the latth ad goas the door.
Au is thus a RAR binding site or a retianic acid
response element, RARE.

Vansant and Reynolds did another clever
eqerimt to drive hore this point. They dose
an Au ssguence sitting close to the gare for the
protein, keratin. Using molecular genetic
techniques, they moved the keratin gene and
replaced it with a “reporter” gene whose
expression could be easily measured. The
reporter gere works vell with the Au In tandam,
but now when they delete the Au sequence
also, the reporter becomes inectivated, by as
much as 3B-folt. Au regullates the reporter gere.

QBED? Perhagps not all A u sequences can act
as gere regulators, but only those that are

aoosssible to hormores, thelr reogptors or other
effectors that ect as the key. Those Aws that are
buried within the folds of the genore might not
“se2” the key ad wauld thus be inective, vhile
those that can, would. Ad the radon, repetative
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insertion and “‘jumping” of such juk seouences
ocould, willy nilly, provide geretic noelty ad
benefits. As bob Holmes, who sumarized the
Vansant-Reynold result In new ientist asks—
“Did geretiic “garbege” sour prinate evolutia?”’

A last word about narenclature. Gereticists
are whimsical lot, who tend to name DNA
seguences and genes In quaint ways-Hox for
the genes that provide homectic development,

bride of 7 ad sisterless for genes and mutations
with the said features. Au wes nared for the
DNA fragrent that is recognised and aut wp by
an enzyme seen In the bacterium Arthrobacter
luteus . Worse is the aboreviation RARE ; ad to
identify au, which occurs in such abundance,
as RARE is a classic case of mixing metaphors ;
indeed it is as much an aynoron as ““fast-food
dhiefs” (Caurtesy : William Safire).

,-----------Y

ago?

DO YOU KNOW™?

®B.  When did the last mamoths die ? 100,000 yr., 50.000 yr., 30,000 yr. or 5,000 years

Amongst the following which contains the maximum level of vitamin-C, per unit
weight>-tomatos, palak, onions, amla?

Q7. Choose the correct ansner. The lunar shedow exactly covers the sun during total solar
eclipse. This is because—{(a) of a fundamental law of physics. (b) it is a happy
aircicae, (©) it is an gpacal illusion.

\----------------------------------—

----------\

\-__-__-
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KNOW THY INSTITUTIONS

DEFENCE RESEARCH

Defence Research Laboratory (ORL), Tezpur
is ae of 51 laoratories utkr Defaxe Ressarth
& Delelopment Organization In Ministry of
Defence, Covt of India. The establisment hed
its hublle beligiming as “Field Laboratory”, a
sill ressarch cell of te then LR (M), Kapur
an 21 Novarber, just after te irdcore Chinese
aggression In Octdoer 1982, The inftial darter
of tre ldoratory wes t© provice storage/outdoor
eqosure trials for developed products under
the prevailing hot ad humid climete of North-
Eastem Region. On subsequent developrent,

the laboratory gained momentum with

L ABORATORY,
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TEZPUR

independent research & development
assignments for the benefit of Defence
Frvicss dployad in this stratgically inportant
regin. In Octdoer 19890, it becare a full flecd
R & D laboratory and wes renamed as Defence
Resserch Laboratory. In aontinued effort tonards
the exigacies ad nesd of tte troges sarvirg N
inecosssible aress having saverity of clinate,
tre ldoratory hes dedicated for the bettermant
of treir life ad living codiion. Tre spin-off
berefit of tre R & D efforts is being extaded
for socio-economic developrent of the local
populace as per directive and giidanoe of CRDO.
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Scientfic tean fron this laoratory periadically
visit the forward arees to hae “on the got”
asessament of the prablens faoed by trogps S0
as t ewhe aurtable revedial messures.

Defence Research Laboratory is situated at
Solmara Carttomentt, about 12 kms away from
Tezr city in tre state of Assam. Tre tedmical
caps geads over 14 aores of lad with three
main tednical buildings plus a fev sugoorting
buildings for library, workshop, cafeteria,
seminar and auditorium. The seminar and
auditoriun halls are equipped with all modemn
fecilities of adiovisal aids ad aenities.

The major areas of R & D study being
pursued by Defence Research Laboratory are :

(@) Vgial Btoolayy. (i) Bioactinve Platts.
(i) Water Suney, Amalysis & Purification.
(v) Gomposting Tedrology for Orgenic farming
and Musroom Production. (v) Germlasm
Collection for Gere Bark.

Various research establisdments, colleges
ard uiniversities are in cloe interaction with
CRL, Tezour for sharing knomledge, exertise
ad ldoatory feciliies for better autput of te
R & D programes. Institue of Microbial
Technology, Chandigarh and Vector Control
Research Gantre, Rodiderry are in co-goeration
for identification and production of
entomopathogenic bacteria isolated by this
laboratory. Similarly, MRC, Delhi for
bicessay of plant extracts ad BR., Jortet ad
DRDE, Gualior are In constant iInteraction
for characterization of antimalarial active
compound.
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MEDI CAL

The hot ad humid climate of North Eastemn
India is very coducive for proliferation of
heematophegous insects and leedes. Mosouitoes
invite a cosiderable attertion of the Health
Service for transmitting Malaria, Japanese
exgtalitis, Alarissis, ec. This ldoatry hes,
therefore, tden p tte isse of aobatirng these
insectvectors iIn this region by adopting
systematic survey and integrated control
measures. Significant achievements have been
made on the control of malaria cases by
reduction of parasitic lcad in more then 50
affected villages and Amy Cantonments in
Assam and Arunachal Pradesh.

ENTOMOL OGY

In 197, this laboratory maintained Sonitpur
district of Assam under the operation ‘fo
Mal aria Epidemic zone””. The studies under
this gperation revealed that 50% of malaria
positive s vare de o te killer pesite e,
Plagrodium falciparun. Timely suney folloned
by integrated control meesure wes adopted to
arrest furtrer trangmission. The nalaria cases
sloy care donn to the level which is koan
to ke isigificat for nelaria trasnission. Ths
every dae of mgjor outbregk of malaria wes
brougt uder aontroll.

Sciantists of this ldoatory sneyad all tre
2an states of North BEsst India, as vell as te
neighbouring states like Bihar, Bengal and
Andaman and Nicobar Islands to record the
ooourrene, distribution ad gpecies aopositian
of vectors reqaosible for trasnission of disssse
in men. Mosguitoes of this region are mainly of
three types-day biter (eedes §p), dawn and
dusk biter @nigeres ) ad night biter @i ex
-, Agpreles ., Mnasonia §P-, €tc). SO
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far, 81 species of mosquitoes have been
idntafid by this laoratory. Thee are belagirg
1 10 gerera, i.e., Aopees (0 gP), s (19
spp) Anigeres (B SPP), oguillittidia (2SPP),
alex (15 spp), miaya (2 Spp), Mnsonia (4
Spp), Mnonyia (2 Spp) Tripteroides and
Toxorhnchites One Species each.

Infestation of vatemite (Arenurus SOP) ON

Anophel es nigerrinus, A Philippinensis, A

ramsayi, A. vagus, Ficalbia chanerliani,
Mansoni a annulifera, Mindiana, Ma. uniforms,
Cul ex bitaeniorthynchus, Cx, cornutus, Cx.

nelayi and o. sinensis has been reported for
tre first tne in Irdia

A mosouinto bio-larvicice hes been formullated
taking an isolated bacteria as an active
camponent for control of mosguito breeding.
Laboratory and field evaluation of the
formulation were recorded as 0.05 ppm and

0.1-0.2 kyyma regpectiveley.

Bl OACTI VE PLANTS

Suney hes been accomplished in different
parts of NE region and a large nurber of
widely gromn medicinal plants were ocollected
with tre Felp of traditicel practitioers, hatalists
ad folklore infomation. A hertal garden of
106 species of medicinal plants has been
established with fecilities for propegation ad
preservation. Among these, one plant most
effective against malaria parasite hes been
icentfied. invivo test of auk extracts of the
plat an albiro rats is reelirg sigifiat reaults
in redcing nalaria paresitenia in blood.

A few more medicinal plants have been
idntfied. Preliminry soreening of these plants
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hes shoan positive results against P vivax ad
P. falci parum malaria parasites.

A Herbal mosquito vaporizer has been
develgoed by formullating three essentdal oils.
The hertal veporiser is vell aooegpted 1IN users
in camparison to camercial units (Al Qut,
CGod Knigtt etc.). It e ke effectively usd In
rual hebitat with sinple nadirfication of humicare
or kerosere lamp, where electricity is not
aailable. A modified aladol bese formulation
hes also been developed which can be used as
room freshrer or insect repellent by topical
gplicato.
WATER

POTABLE TECHNOL OGY

Extensive survey and studies have been
accomplished on physico-chemical and
bacteriological quality of water of North
East India for assessarent of potability. In
many cases, water of this region does not
comform to drirking vater stadard in respect
of pH, colour and turbidity. The acidic
waters are gererally highly ferruginous and
sometimes associated with manganese. lron
aomtent of water In Assam, Menipur ad Tripura
are garerally high ad exceed the permissible
limit menifolds. Therefore, it is recomadad ©
hae proger treatnat in respect of pH, oolaur,
turbidity, iron and manganese content for
humen consumption. Water of this region are
gererally deficient in iodine content which
my result the prevalence of goiter Incidence
in this region. ladire deficient is mexinum N
Manipur folloved by Nagaland, Mizoram and
Arunachal Pradesh. In view of high iron
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content in underground water in some
aess of tre regian, a gecial attentian is required
in treatment of fermuginous vater.

A \ater testing field kit hes been develgpd
by DRL Tezour for the benefit of the people
livig in the rate arees were acoessibility
ad satty of treated vater prewails. Esstality
10 asErtain tre vater gality in adr o gt nd
of vater borme diseases i1s a besic need. The
Water Testing Field Kit can be used in field
cordition by a samiskilled person for testing
potzbillity of vater. Tre kit provices vater testirg
facilities for both physico-chemical and
becteriolagical parareters on acoepted/rejected
besis. More then 290 kits have been gyplied t©
a nunber of Orgenizations/Instatution in this
regin. Tre folloming tests are provided In this
Wit -

pH, Fluoride, Turbidity, Nitrate, Total
hardness, Residual chlorine, Iron, Coliform
becteria, Chlorice

DRL Tezpur has developed an improved
iron reoval unit. This Iron remval unit mede
of M. S., is ofdirdrical in g, asists of for
chambers and have sludge/backwash outlet
vahes for clemnirg. It hes an efficiet aeratian
system ad double (uflov and gravity flow)
filbation device. The varias stgs invioad In

4
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the it for reroval of I are :

(® Aeration (1) H adjustrent (if recuired)
(ii1) xidation of farros into ferric irn by
dissohved axyoen ad catalytic action of Iron
axice aoated aontect media. (V) Precipitation of
farric iron (V) Removal of precipited 1ron by
sglinentatian,  flov ad gravity flov filltration.

Tre autput of tre wnit is 30 sy ad ean
cater to the need of small size population
particilady in rual aess. Irin antat of trested
water through this unit is brought domn to
kelov 0.3 no/hlr with fesding water having iron
antent as high as 40 ng/Itr.

Iron Renmoval Unit

MUSHROOM AND ORGANI C FARMI NG

DRL has standardized techniques for
aultivation of different nushroan gpecies ad
strains. Training programes are arraged for
Service persomrel ad local entreprereurs. A
few value added products of mushroom, viz.,
mushroon candy, jam, pickle etc. have been
developed. A new mushroom has been
develgoed by mycelial fusion of two different
types, vhidh is a teperature tolerant ad dissese
resistant. It is fragile In t&dure ad produoss
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less spores. A locally available wild edible
mushroan hes also been identified as Lentinus
squarossulus. Srelf-life storage of mushroan
hes been stadardized In terms of gopearance,
adour and aocoptability of frurt bodies.

Hoe biaress like agricultural vestes, weeds
ad gesss, treel leaes, annal eaeta etc. ae
anerted to anpost ad gie ek © aultivated
lad for inproving soil fertility. Ar improed
method of pit conposting (aneerdbic process),
heap composting (aerobic process) and
vermicamposting using local earttworm have
beeni developed. These tedmiques can convert
organic wastes successfully into valuable
corpost within 2-7 months depending on the
nature of organic weste. The vermicamposting
periad can ke reduced furtter by using miadoial
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culture for quick decomposition and by
increasing the quantity of cowdung and
population of earthworm.

After 43 years of service on research ad
development activities, DRL, Tezpur has
identafied tre hottest chilli of te World ad it
hes gained core aopetence 1IN ™o broed aress,
viz., control of malaria and Studies and
eplortation of ratural resources of North esst

regian.

CORRESPONDENCE

Defence Research Laboratory Post Box No.
2, Tezpur (Assamn) - 784 001 Phone 03712 -
258836, 258447, 258704, Fax No. 03712 -
258634, E-mail : director dri@yahoo.com.
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Conferences / Meetings / Synposia/ Sem nars

Dat e

18-19 March 2005

March 25-26,
2005

11-14 April 2005

14-17 June 2005

29 November-
2 December 2005

December 2005

Topi c

Nartonal Coference on
Bi oi nformatics Conputing,

Patiala

National Conference on conputing

and Mathematical Modeling
Gandhigram

Occupati onal and Environnmental

Radi ati on Protection, Boston

2 Intermational Symposium

ON Sweet Potato and Cassava,

Kuala Lumpur

Third Intermatioeal
Conference on P ants &
Envi ronnent al pol | uti on,
Lucknow

The Fifth Intermatiosl
Conference on qerational

Research for Devel oprment,

Jamshedpur
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Cont act

Dr. Deepak Grag

Computer Science &

Engineering Department

Thapar Institute of Engineering and
Technology, Patiala 147004

Email : deepakoarglieee.ory

Dr. K. Thangavel

Dapartment of Mathematics
Gandhigram Rural Institute Deemed
University, Gandhigran-624

302. Tamilnadu

Eqmail - ktvel@rediffmail.con

Harvard School of

Public Health, Cenire for
Contirnuing Professional Education,
677 Huntinghton Avenue,

CCPE Dept A

Boston MA 02115-6093, USA
Email : conteduthsph.harvard.edu

Dr. Tan Swee Lian

MARDI Rice & Industrial

Crop Research Centre

P O Box 12301

50774 Kuala Lumpur, Malaysia
Email : sltan@mardi.my.web

Dr. R D. Tripathi

National Botanical Research Institute
Lucknow-226001, India.

E-mail : isebrbrilko@satyan.net.in

Prof. Janat Shah
Indian Institute of Management

Bagalore, India.
E-mail @ janat@iinb.enet.in
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Indian Scirence Congress

| SCA AWARDEES

2004- 2005

ASUTOSH MOOKERJEE MEMORI AL AWARD

Prof. Asis Datta

Director, National Center for Plant Gename
Research, New Delhi-110067

C.V. RAMAN BIRTH CENTENARY AWARD
Pr of .
Director, Indian Institute of Tedrology, New
Delhi

SRI NI VASA

R S. Sirohi

RAMANUJ AN Bl RTH

CENTENARY AWARD
Dr. Dipendra Prasad

Professor, School of Mathematics,Murbai

JAWAHARLAL NEHRU BI RTH CENTENARY
AWARD

M. Kapil Sibal

Minister of Science & Technology, Govt. of
India, New Delhi

Pr of .

Professor BEreritus, Jandharlal Nehru Uhinersity,
Gurgaon

P. N. Srivastava

S. N. BOSE BI RTH CENTENARY AWARD

Prof. F. R C. Mahajan
INSA S. N. Bose Research Professor and
Breritus Professor, Beritus Medical Scientist

& Adviser ECD, ICMR, Department
of Parasitology, P.G.1.M.E.R. Chandigarh.

S. K. M TRA BI RTH CENTENARY AWARD

Prof. J. C. Bhattacharyya
Fomer Director, Indien Institute of Astrgdysics,

Banglaore
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Bl RBAL  SAHNI Bl RTH CENTENARY AWARD

Dr. S. K. Sopory
Professor, Sr. Scientist ad Group Leader, Plat
Molecular Biology, Intermational Centre for

Genetic Engineering and Biotechnology, New

Delhi.
S. S. BHATNAGAR MEMORI AL AWARD
Dr. P. Balaram

Professor, Molecular Biogphysics Unit, Indian
Instutute of Science, Balcplore.

VI KRAM SARABHAI  MEMORI AL AWARD
shri
Member, Space Camission, Space Applications

Centre, Ambawadi, Ahmedabad.

N. Pant

D. S. KOTHARI MEMORI AL AWARD

Prof. Samaresh Mtra

Senior Scientist, Indian Institute of Chemical
Biology, Jadampur, Kolkata.

JAWAHARLAL NEHRU PRI ZE

Kolkata.

The Sci ence Associ ati on of Bengal,
THE SCI ENCE- | N- SOCI ETY AWARD
Dr .
Secretary to the Covt. of India, Ministry of
Science and Technology, Department of
Biotechnology, New Delhi.

EXCELLENCY

M K. Bhan

I'N SCI ENCE AND

TECHNOL OGY

Dr. R A Mashel kar
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Secretary, DSIR ad Director Gereral, Courcil
of Scietific & Industrial Research, New Delhi.
PROF. R. C. MEHROTRA
COMMEMORAT | ON LECTURE

Dr. A V. Ram Bao

Director, AR Research Foundation, Chairmman
& Managing Director, Hyderabad.

SECTI ONAL AWARDS
PROF. HI RA LAL CHAKRAVARTY AWARD
Dr. Manoj Kumar Dhar

Department of Biotechnology, University of
Jammu, Jammu-180006

PRAN VOHRA AWARD

Dr. Supriya Chakraborty

Scientist, Plant Virology Laboratory, Indian
Institute of \egetable Research, Vararesi.
DR. B. C. DEB MEMORI AL

AWARD FOR

SOl L/ PHYSI CAL CHEMI STRY

Dr. Subhendu Adhikari

Sr. Scientist, Cattral Institute of Freshwater—
Aquaculture, Bhubaneswar .

DR. B. C. DEB MEMORI AL

AWARD FOR

PORULARI ZATI ON OF SCI ENCE

Shri Srikanta K. Panigrabhi
Former UNEP /7 UNESCO Fellow, Director
(Environment), Planning Commission, New

Delhi.

PROF R. C. SHAH MEMORI AL LECTURE

Dr. Arindam Banerjee

Sr. Lecturer Biological Chemistry, Indian
Association for the Cultivation of Science,
Jecavpur, Kolkata.

Dr. V. R Pedireddi
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Scientist, Division of Organic Chemistry,
National Chemical Laboratory, Pure.

PROF. (MRS.) ANl MA  SEN MEMORI AL
LECTURE
Prof. (MRS.) S. P. Sinha

Prof & Head, Dept. of Psychology, Dayalbagh
Eucatioal Insttute, Agra.

DR. (MRS.) GOURI GANGULY MEMORI AL
AWARD
Dr. D. Nagal akshm

Asst. Professor, Department of Animal Nutrition,
College of Veterinary Science, N.G. Ranga
Agriaultural Univ., Hyderabed.

PROF. SUSHI L KR. MUKHERJEE COMME-
MORATI ON LECTURE

Dr. Dilip Kumar Das

Retired Everitus Scientist of DST and ICAR,
Delhi.

PROF. S. S. KATI YAR COMMEMORATI ON
LECTURE

Dr. S. K Arora

Presidet, R & D, Lupin Ltd., (Rescarch Park),
Pure.
B. C.

GUHA MEMORI AL LECTURE

Dr. Sujit Kumar
Director, Natiaal Inrstatute of Golera ad Btteric
Dissases, Kolkata.

G. P.

Bhatt acharya

CHATTERJEE MEMORI AL AWARD

Prof. (MRS.) Kasturi Datta

Professor, School of Environment Science,
Adjunct Professor, Soecial Centre for Molecular
Medicine, Jawaharlal Nehru University, New

Delhi.
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|ISCA YOUNG SCI ENTI STS AMARDEES|

AGRI CULTURE AND FORESTRY SCI ENCE
Abhijit Das

Patent Office

Covt. of India, Kolkata.

T. Damodar an

Catral Ariauhtural Research Instt., Port Blair.

ANI MAL, VETERI NARY & FI SHERY
SCI ENCES

Tanu Allen
Toxicology Lab., Deptt. of Zoology,
Deptt. of Bwiroment,

Ch. Charan Singh University, Meerut.

J.A
Deptt. of Biotedrology,

Malarkara Catholic College, Kaliakavilal.

Johnson

ANTHROPOL OGI CAL & BEHAVI OURAL
SCI ENCES (1 NCLUDI NG ARCHAEOL OGY
EDUCATI ONAL SCI ENCES)

Sudesna Chanda

Dept. of Anthropology,

University of Calatta,

35, Ballyguge Ciraular Roaed, Kolkata-700019.
Sharuti Sain

Deptt. of Psydolagy,

Guru Nanek Dev University, Anritsar (Panjab).

CHEMI CAL SCI ENCES

Subhendu Mukherj ee
Deptt. of Chemical Technology
University of Galautta, Kolkata.

Ni | esh Rane
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School of Chemical Sciences
Devi Ahilya University, Indore.
EARTH SYSTEM SCI ENCES

Ni har Ranjan Tripathy

Deptt. of Geolagy,
Bamaras Hindu University, Varanesi.
Kessar kar

National Instt. of Oceanography, Doma Paula.

ENGI NEERI NG

Pratima M

SCI ENCES

Deepankar Choudhury

Deptt. of Civil Bgineering

Indian Instt. of Tedrology, Ponal, Mubai.
ENVI RONMENTAL SCI ENCES
Ri cha Parasher

Envirommental Bgg. Lab.,

Deptt. of Civil Bg., 1-1.T., Kapur.

Jaysankar De

Biological Oceanography Diwvn,
Netional Instt. of Oceanography, Goa.

I NFORMATI ON AND COMMUNI CATI ON
SClI ENCE & TECHNOL OGY (1 NCLUDI NG
COMPUTER SCI ENCES)

Ansuman Banerj ee

Deptt. of Corputer Science and Engineering
Indian Instt. of Tedyology, Kharagour.
MATERI ALS SCI ENCE
S. K. Tripathi

Deptt. of Physics, North Eastem Regioal
Instt. of Sciene & Tedrolagy, Niguli (Harecar)
MATHEMATI CAL SCI ENCES
Vi nayak V. Joshi
Deptt. of Matheratics,

Govt. College of Engineering, Pune
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R.  Suresh Kumar R. Uma Maheshwari

Deptt. of Statastics, Centre for Advanced Studies

University of Madras, Chemnai in Botany, University of Medras, Chemai
MEDI CAL SCI ENCES (1 NCLUDI NG

BEST POSTER PRESENTATI ON
PHYSI OLOGY)

AWARDEES

Tri parna Sen

Deptt. of Garetiics

University College of Science,
Technology and Agriculture
University of Calautta, Kolkata
Sut apa Chakraborty

AGRI CULTURE AND FORESTRY SCI ENCES

Vi pin  Chaudhary

R. C. A. Z. R. 1., Jochpur

Archana Srivastava

B. M. B. S. T. C., Jaipur

i ANI MAL, VETERI NARY & FI SHERY
pEe. of Ewvi ! SCI ENCES
Carcinogenesis and Toxicology, _
Payal Si ngh
-N.C. L
C-NC1, A. S. College, Meerut
Kolkata

Mal i ka Chaudhury
D. R. D. O., Mysore

ANTHROPOL OGI CAL & BEHAVI OURAL

NEW Bl OLOGY (| NCLUDI NG
Bl OCHEMI STRY, Bl OPHYSI CS &
MOL ECUL AR Bl OLOGY AND

SCI ENCES (1 NCLUDI NG ARCHAEOL OGY,

BI OTECHNOL OGY)
EDUCATI ONAL SCI ENCES)

Shreedhara Gupta

Deptt. of Biolagical Chemistry,

Indian Instt. of Cremical Biology, Kolkata.
Kruti Shah

The Cujarat Cancer & Research

Instt., Asarwa, Amedabead.

PHYSI CAL SCI ENCES

Hi mbal a

Patra University, Patra

S. V. HI TTALMANI

Karantaka University, Dharwad
CHEMI CAL  SCI ENCES

L. R. Pandey

Ruchi M shra H. S. Gaur University, Segar.

Deptt. of Physics, Garima Sunran

Dr. H. S. Gour Vishwavidyalaya, Sagar - Kurukshetra University, Kurukshetra
PLANT SCI ENCES EARTH SYSTEM SCI ENCES

V. Grija Shankar S. S. Manral,

Genetiic Transformation Lab., D. R. D. 0., Kochi

Intermational Crops Research Babita Sharma

Instt. for Semi-Arid Tropics Kurukshetra University, Kurukshetra
(ICRISAT), Patancheru, Hyderabad ENGI NEERI NG  SCI ENCE
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Damodar
1. S. R. 0., Ahmedabad

M V.

Bangalore

ENVI RONMENTAL

Magdum

Bhaskar Rao
SCI ENCES
S. J.

N. 1. O. H., Ahmedabad

Bhatt acharyya

Gandhi

Subar na

Heritege Instt. of Tedrology, Kolkata

I NFORMATI ON AND COMMUNI CATI ON
SCI ENCE & TECHNOLOGY (1 NCLUDI NG
COMPUTER  SCI ENCES)

H. Ravi Sankar

Central Taobaooo Research Institute, Rajamundry
Chi ntan Naik

Shrimad Rajchandra Instt. of Management,
Tarsdi
MATERI ALS SCI ENCE

D. P. Singh

National Physical Laboratory, New Delhi
Ashish Warrier

Sardar Patel University, Vallabh Vidyanegar

MATHEMATI CAL SCI ENCES
R. K. Yadav

J. N. V. University, Jodpur
N. U Khan
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Aligarh Muslim University, Aligarh

MEDI CAL SCI ENCES (1 NCLUDI NG
PHYSI OLOGY)

o S
D. I. P. A. S., Delhi
Jayashree K.,

JSS Medical College, Mysore
NEW BI OLOGY

Tomer

(1 NCLUDI NG
Bl OCHEMI STRY, Bl OPHYSI CS &

MOLECULAR BI OLOGY AND
BI OTECHNOLOGY

B. C
Central Food Technological Research

Institute, Wsore

Nar asi mha Prasad

Savita Yadav

A. 1. L. M.S., New Delhi
PHYSI CAL SCI ENCES
B. B. Parekh

Saurashitra University, Rajkot

Veenasangeeta Sortur

Kamataka University, Dharwad
PLANT SCI ENCES
Anuradha Bandyopadhyay

Central Research Instt. for Jute & Allied Filres,
Kolkata

Tilottama Roy

R. D. University, Jabbalpur
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91ST | NDI AN  SCI ENCE

CONGRESS

RECOMVENDATI ONS

The focal thene of the 91st Indian Science Congress was “Science & Society in the Twenty First

Century : Quest for Excellence”.

SOME | MPORTANT OBSERATI ONS

The Prime Minister emhesized in his address
the following 1tems from the Science and
Technology Policy 2003 (presented in the 90v
ISC) as the dallenges for Inmediate action :
water conservation ; recycling ad desalination
of sea water for Lee ; inoressd afforcebility ad
availability of reusable energy ; cure and
prevention of infectious and non-infectious
disseses ; Inproverent in the nutritioal statls
of the poor, especially waren and children ;
effective use of science and technology In
agriaulture ; diversification of cottege ad srall
sale indstries ad servicess in informal sector.
He desired the Science Congress to amually
review the progress made in inplementing this
policy and suggest correctives. His message
was - pursue excellence, shun shoddiness,
encourage public—-private partnerships and
streamline science adninistration.

Dr. Murli Manohar Joshi (the then Union
Minister for Science & Tedrolgy) also put a
strog emphasis on the pursuit of excellence.
He stressed that for individual excellence o
thrive, overall excellence of research and
educational institutions is a must. Dr. Joshi
recounted the steps already taken to achieve
such gaals. He urged the State Govermments to
provide financial support and infrastructure
fecility to edcaticsl irstatutios o revitalize
them. Quoting figures from various Human
Development Reports, Dr. Joshi expressed
anguish on the socio-econamic condition in the
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world despite progress in many spheres. He
wondered whether the reductonist gpproach to
sclience Wes creating a mindset that resulted In
the gplication of sciee o develm the society
in a fragrented manner. He emphasized the
need to create a cooperative world and an
eplitarian ad progressive sciety. He felt trat
science needs to train the mind to see ad
uderstand the “whole”.

Professor Asis Datta, In his Presidential
Address high lighted the promises that
biotedology holds for the society in the area
of agriculture, nutrition, healthcare and
enviroment. He advocated tgpping the strength
of India by blending its rich traditional
knovledge with the modem science.

The Honoureblle President of IndiaDr. AP J
Abdul Kalam addressed the gathering in the
evening of January 5, 2004. He opened the
lecture focusing on the major challenges of
providing hebitat, food, healthcare, education
and enployment to the 260 million people In
India who are below the poverty lire. He called
attetion o the ecomists” suggestion that o
uplift the people below poverty line, our
econany hes to grov aosistently at the rate of
10% per annum, for over a decade. Dr. Kalam
elaborated on the scientific and tedrological
tools that we have ad the guality of partrership
and innovation that our scientific comunity
can provide for achieving the desired rate of
growth.

The Honourable President recountted a nurber
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of technological breakthroughs in space
technology, nuclear technology, defense
tedrolayy, agriaulture tedology, ICT ad cited
the setting Yo of vworld-class institutias of 1ITs
and 1IMs iIn the coutry. He enphasized that
such breakthroughs can be manifold given the
reserwoir of knovledge that vwe have In every
acadamic instatute ad R & D orgenization, 1 all
of them aim for tedrology development to the
stage when it is transferred, absorbed and
procuctionised acoording o the nesds of paple.
He pointed out that for develogment a country
hes to market Its products in a aonpetitive way
1o other countries. To suooeed In corpetition,
high quality of product, oost effectiveress ad
supply In time are essential . Scientists ad
technologists can contribute in meking these
hgen. Tre fields that he oecifical ly mnentianed
for such contriibution are :© agriculture ad agro
food processing, healthcare ad biotedrology,
stem cell research, energy production,
information and comunication technology.

RECOMMENDATI ONS

Participants in the 91st Science Congress
during their disossias ad interactias racerad
wseful sugestias. The sare are presanted here.

Excel |l ence in Education

The area that needs attention is the
empowerment of young scientists working In
tre inivarsities ad in reticel irsttutes. IF te
corporate world can have young CEOs why
should science be far behind? Give freedon to
young ones and they will do wonders. This
procsss s clesely linad to tre training thet ar
students receive at the university leel. While
saveral universities provide excellent kmoMede
bese, ressarch training in terms of eerimental
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skills accompanied by questioning mind is
inadequate. This may be nurtured through
building research instatutes on LNversity camps
on one-hand and having exclusive research
uniersities n tre other.

An Inportant aspect that is less gypreciated
is that if one were to depict the nurber of
stuoents in the aauntry envollled fran high sadool
1o university to highest doctoral degree, the
picture would look rharboidal. It should ook
like pyramid, with the top at Ph.D. being nore
slective ad highly competitive. The paople at
the top of the pyramid should be both capeble
of questioning ad dhallenging an established
system on concrete besis. For achieving this,
teachers should be trained to encourage a
questioning mind. Teadhers need to be confident
about their knovledge base and understanding
of science o stinulate equiring minds. Areguent
short courses and workshop for continuous up-
gradation of the teaders” knoMedoe bese is the
need of the day.

-Tap the knowledge base of successful
professors, tedhoorats ad tednically galified
bureaucrats. Select about 100,000 such people
who have retired from their services, honour
them as National Teachers. Let them choose or
let the sdools doose ae or o such teeders.
These teachers would visit the school three
hours per week and tramamit the excitement of
treir field of interest throgh disaussion with tte
student of 9th and 11th standards, who are not
in the Immediate race for high percentage
sooring. They may identify bright talents, as
they are not taxed with the time boud coverage
of syllabus or the examination burden. These
teeders auld play a role model o the students
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in varios schools ad inulcate their knoMede
in these yougsters.

-lmovation i1s ot hinked o education leel,
as the National Innovation Foundation has
already revealed this starting fact. More such
programes need to be initiated to dum these
s

Hi gher Funding for Education

-The education sector needs increased autlay
in our budget and In the next five-year plan.
This would go a long way to strengthen the
infrastructure ad provice higer salary to reauit
quality teachers in schools, colleges and
universities that receive federal fuds. As the
sitLation in state govermeant-fuded institutdas
is not healthy, legislation may be inmtroduced
that guarantees minimum outlay for education
in all aur forthooming state budgets as vell.

Rol e for Wonen in Scientific Excellence

-A very high priority should be acoorded to
the participation of women in the search for
excellence in science. Only 50% of the female
sciettfic stragth of this country is aurrantly
tayad vhile an egal stragth vart at the wings.
It is seen that girls often out nurber boys,
egecially In bicsciaess, at tre ininersity leel.
A large nurber of girls reach tre Ph.D. lewvel.
They lose aut in anards ad fellonships that are
the meesures of achievaments. The age limit set
for many a reward, fellowship and employment,
need relaxation where women are concermned
because family building, child bearirng, ad child
rearing bring in a tire lag in their career. The
ae limit at presmt results in uceyr utalization of
the trained scientific stragth of the country.
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Nutrition Security

-The conogpt of tackling deficiency through
iodized salt needs to be gpplied in tackling
malnutrition through Iron fortsfication and protein
forafication in agrojroduce.

- Develgp seeds with high yield capebility
under dearth of weter and land.

- Daelgp ages with daracters like drought
ad slinity resistane, fual ad viral resistare.

- Develop organic farming and food
processing methods. Refine packaging storage
and marketing methods. In addition crops with
improved nutritional quality need developing.
This will add to the nation’s competitive
advantage, In the dhort ad log terms.

Sci ence and Econom c

The transition of products ad prooesses fran
laboratory to the people requires a close co-
operation of the academia and the industries.
This is an essantial comporent o regp the frurt
of biotechnology and genomics. Funding
agencies like the DBT, DST, IOR, IARI ad
DRDO have been extensively funding research
programes. Hwever, In this context a concerted
ad coordinated effort by the fuding agencies
with a clear roedrep is required. IF tre fuding
agacies sad the partitioning ad aedit-sharing
race among themselves, they would be doing a
great help for the scientific ad tedrolagical
development of the country.

The Health Sector and Biotechnol ogy

Devel opnment

-Develop drug in the form of vaccines,
medicines and develop diagnostics to provide
oost effective drug thergpy to the are billlion
Indian as well as to compete in the world

market through export.
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-Launch an integrated national stem cell
research programe.

-There is a nead 1o Inoreese health anareness
among people, about infectious diseeses ad the
importance of following the prescribed
medication course, so as to reduce the prabllem
of dnyg resistait strains. The media ad press
need to partrer with healthcare services.

Pl ant

-Genamic Biology Research on plants needs
to be taken up on a large magnitude.
Understanding plant traits in terms of specific
genes ad functiaons willl be a pre-requisite for
directed crop improverent.

-Genomic Biology strengthened plant
breeding is essatial for ensuring rational food
seaurity in years to aore.

Genonme Research

Ener gy

-The poner requirement in 2020 is expected
to be thrice of the existing 100,000MW
gereration of poner. While hydroelectric poner
and nuclear power iIf developed in a planned
maner willl meet a significant portion of the
requirenent, there is a strog case for working
tonards harvesting energy fran spece slmost 24
hours a day through out the year. That will
enable sufficient poner production to meet
projected total requirenent.

Wat er Management
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-Find methods of redistributing water,
recycling water, preventing westage of water
and rainnater harvesting in a cost effective
maner whille maintaining the ecolagical balanoe
ad bicdiversity.

-Develop enconamically viable large-scale
cesaliretion plants.

Information and Communication Technol ogy

Davelgp localized Indian gperating systens
that seamlessly aoply across gereral—purpose
enviroments.

-Develop real time gpplications, erbedded
systens including srart cards, micronae overs,
weshing machines, carera, cell phones to sall
form factor palms and PDAs.

Daelgp gplication software for drug design,
computation demistry ad physics, structural
mechanics.

-Design and deploy educational coursenare.

-Design and develop application server
frarenork for middle tier business gplicatias.

-Davelop infomation seaurity products besed
on indigenous knovledge and languages.

-Comect every college ad sdool 1o Digital
Library of India ad to the autside world.

Space Science

-Aggressively market the proven launch
systars ad satellites.

-Make hypersonic reusable launch wvehicle a
reality within a decace.
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S & T ACRCSS THE WORLD

A NEW BUI LDI NG MATERI AL

Marble slurry is generated as a byproduct
during autting of marble In Rajastien, tre state
which is famous for its marble deposits. \este
is about 20% of material handled. Waste ponder
Tlons along with the water as marble slurry
which leeds to serias eviromental degradation
due 1o dust and contamination of ground water .
Technology Information, Forecasting &
Assessment Council (TIFAC), a DST division,
hes explorad different ways to get rid of marble
dust pollution. In this direction tilles mece or
marble dust (90%) and resins (10%) were
developed by RRL, Bhopal and Macro Molecular
Research Gentre at University of Jabalpur. Tiles
were also mede from marbel dust using centre
as binder. These tilles are reported 1o ke having
exellatt stragth properties. Soecific potentaal
product uses are marble slurry polymer
composite developmentt by RRL, Bhopal, resin
bound tiles developed by Macro Molecular
Research Centre, Jabalpur, road making by
Certral Road Research Institute, bricks by
Central Building Research Institute, Roorkee,
cament meking by National Council for cament
ad Building Materials, Ballabgarh, ad fired
tiles developed by Central Glass and Ceramic
Research Institute, Ahmedabed, Honever, there
is need 1o yosaale the tedrology ad popullatise
these products by establishing their comercial
vichillity.

(At News, June 2004)
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GM AND NON GM CROPS

Co-existence Is a dewolved matter and the
authorities in Wales, Scotland and Northem
Irelad are resposible for develgping their on
policies to apply iIn their areas. They are
reportedly working closely with Department for
Enviroment, Food and Rural Affairs Qefra).
Defra is planing consultation with inerested
parties in GM crops on a range of issues
surrounding co-existence ad liability. These
incluce :

(i) A proposal that farmers growing GV
crops shauld conply with a code of practice on
oco-existence which hes statutory backing, with
the aim of ensuring that uwanted GV presence
in non-GM crops is within the 0.9% labelling
threshold adopted by the BU ;

(i) Whether a threshold belov 0.9% should
gply in relation to organic producdon ;

(111) Qotions for providing compensation t
non-QVl farmers who suffer financially because
a GV presence exceeds the statutory threshold;
ad

(iv) The provision of guidance to farmers
interested in establishing voluntary Gv-free
20ES.

Co-existence consultation pepers are expected
1o be published tonards the year end.

(Defra, Aug 3, 2004)

BIG SHUTTLE REPAIRS

Flying foam debris from Colurbia vehicles
on launch in February 2003 punched a 15-25
an goening in the duttle’s left wing, resuldng
in a catastrgohic heating of tre airfrare an Its
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retum to Earth. According to US space agancy,
o method of repair tested o far culd wittstard
the 1600C temperature of re-entry. NASA’s
aser dviassly lies in stopping debriis darege
aourirg at liftoff. To that ed of geae sutte
fuel tanks have been redesigned. The agency
believes they should no longer shed chunks of
irsulatirg foam of tre siz that fatally dareged
Colurbia. So far, NASA has conplied with 5 of
the 15 retum-to-fAlight requirerents set aut by
Colurbia Accident Investigation Board (CAIB).
Also future shuttles will fly with many more
careras trained an them. They will also lift off,
artainly at first, in dyligt Tre astraeuts wall
have the ability t repair very sall aads but
anything on the scale of the Colurbia gash
would require them to seek sanctuary in the
space station uttil a relief shuttle could be
organized to bring them back to Earth.

(BBC News, Aug 29, 2004)

UNI QUE FLUTTER EXCI TER

CSIR Defence Technology (CSIR Defencetek)
hes develped a novel flutter exciter o ecite
araaft dnrg fluter fligtt tsstrg. Auter isa
self—-sustaining oscillation that can lead o
structural failue ad te loss of an airaaft, ad
should be avoided at all cost. Flutter fligit
testig is ained at crostrating thet the alraaft
flight envelope is flutter free. Response
measurements fram celiberate excrtation of the
structure are uisd o identafy ad tradk frequacy
and damping values against velocity, and to
identity flutter conditions without actually
encountering flutter.

Tre flutter eciter is irstalled ino or oo tre
extermal store, thus requiring no structural
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modrficatios 1o tte alraaft. thes amess of 7.5
kg, diareter of 127 mm and is 460 mm long,
which mekes 1t easy o install In a variety of
extermal stores. The flutter exciter is pre-
programed to execute a freguency sweep and
gererates an oscillating rectilinear force wsing
contra-rotating, aerodynamically unbalanced
inpellers. The device is driven by the air flov
ad the poner requirementt is minimal.

Defencetek provides a complete flutter
prediction and aercelastic analysis service,
including ground vibration testaing, finite elenait
model ling-based structural dynamic analysis,
flutter calaulatios ad sygort of flutter flight
tests through near real-tine cata analysis.

(CSIR South Africa, Aug 30, 2004)

STEM CELLS TO CURE BALDNESS

Dr George Cotsarelis ad his co-researders
at tre Lhiversity of Parsyhenia, Philacelphia,
the United States, have shoan that bald mice
ocould grow hair after being implanted with a
type of stan cell. The study could leed o a aare
for baldess. The project marked the farst time
that “blark slate” stem cells vere able o induoe
hair grovth. These cells had the ability to
gererate hair when taken from one animal and
put into aother.

The study suggested that the existing stem
cells culd be isolated using isolated process
and reimplant them in the areas where people
vere bald. The study aofirmed that hair follicles
contained “blank slate’” stem cells that gave
most hurars a full heed of hair for life. Alttough
they were called stem cells, trey differed fram
enbryonic stem cells. The biologists studying
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regererative qalitdes of hair, hoeer, cautiosd
that a baldess aure wes stall years anay.

( VATI S—-Bi ot echnol ogy, May-Jun 2004)

NEWS OSTEOARTHRI TI S TREATMENT

A team of researchers in Bangalore has
claired to have develgped a revolutionary non-
invesie nethod for treating ostecarthritis ad
cancer. The tedmniqe knoawn as Rotational Field
Quantum Magnetic Resource (RFQMR)
oeerator, said to ke te first int he world, hes
been developed by the team from the Institute
of Aerospece Medicire, IAF, ad the Care for
Advanced Research and Development (CARD)
after seven years of research. Using the
tednige, 3 patdatts with severe ostecarthrras

vere treated suocessfully erebling them to walk
rnomally ad clinb stairs without hellp ad pain.
Similarly, ad ed-stece lug cancer patient wes
also subjected o the treatment ad the results
were miraculous.

RFOQMR is a new machine for which an
intermational patient is pending. RFQ\R is
reported to be working on the principle of
altermating cell menbrane potential and jaming
the cammand and control of the target tissue
cells, by altering the proton spin inside ad
outside the cells. The researchers are now
inftiiatirng a toyear project o ass=ss tte efficany
of RFQ\R, a highly specialised modality of
teatmatt, In Ganoer with L0 patdents. It is furtter
clained that tre treatmen tusirg the tedmige is
not very expansive.

(PTI Science Service, July 16-31, 2004)

,—————

Sheep (named Dolly)

30 peroant.

Mongolia

Thermal poner plants, by far.
30,000 yr. or there aoaut.
Anla.

() 1t is a hggy coincidence.
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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 Jourmal of Forensic Sciences
DRDO News Natural History (Borbay)
Envirommental Anareness S & T Post

Envirommental Health Perspectives Science & Qulture

Gana Darpan Soices India

Gyan Bigyan University News

IASSI News WMO Bulletin

INSA News WISTA

ICSSR Newsletter
Indian Jourmal of Physics
Indian Soices

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) from 10.00 a.m. to
5.30 p-m.
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