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The Living Greens : The Use and Influence of Forests
in Shakespeare’s Plays

Manali Choudhury
Department of English

Renaissance literature saw a marked amalgamation of the variant aspects of nature juxtaposed
with human existence, Very aptly did Shakespeare speak of one of nature's aspects, that is, the
forests, both blatantly as well as subtly throughout his works, Away from the hustle of the
renaissance court, the forest provided a perfect ethos for the dropping of masks and changing of
perspectives. Through his portrayal of both the tame and the wild, Shakespeare gave to the forests
a more elevated status than one of a mere *setting’, Shakespeare has made a prominent use of the
forests in atleast six of his plays, namely, Zimon of Athens, The Two Gentlemen of Verona, Titus
Andronicus, A Midsummer Night'’s Dream, As You Like It and Henry IV Part 1I. The nature of the
forests differed from one play to another. Sometimes they were the reflections of the various
social constructs and at other times, they were everything that the renaissance society was not.
Nevertheless, it is a matter of interpretation whether Shakespeare’s treatment of these forests was

from an eco-critical perspective. The present term paper thus, has two aims. First, to identify any
intended pattern in the presentation of these forests. And second, to explore the possibilities of
these presentations being from the eco-critical point of view.

This is no flattery;: these are counselors
That feelingly persuade me what [ am.
(Complete Shakespeare, 260)

These fine words by Duke Senior in As You Like It do not speak of the any association with
mankind, but speak of the relentless power of the natural world on the human persona. The
Renaissance brought about in England a new spirit, the spirit to explore the unknown. William
Shakespeare’s drama did all to enhance this thirst and in doing so, one of the aspects that he did
highlight was the forest. To the Elizabethans, the forests were emblematic of the uncertain and the
fearful. Shakespeare however, journeyed h.m audience deep into the woods to show how they
could mould the course of human livés:

-

-
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It is of utmost importance to note the ongoing affairs of the times when Shakespeare was
penning his drama to actually explore the implications of the aforesaid statement. His writing
career spanned over the reigns mainly of Queen Elizabeth I and King James 1. England was, at
this time, undergoing radical changes due to the onset of the Renaissance. The court was full of
hustle, wanted and unwanted. London was the hub of all activities. Trade and commerce also
increased with the rise in strength of the English fleet, especially after the defeat of the Spanish
Armada in 1588. Population increased which also led to the rise in pollution in the city areas. So
much activity was too much for many and it became mandatory for them to break away from the
noise of city life and withdraw into the tranquil woods time and again. The Queen herself notably

preferred to go into the woods for recreation. May Day was celebrated by people taking walks in
the woods.

Now, in this scenario, it will not be difficult for one to Justify the repeated withdraw! of
Shakespeare’s characters into the woods. However, Shakespeare had other designs in mind, perhaps,s
than just lending an escape route, He was perhaps trying to explore the possibilities of these
unknown realms of possessing powers to influence the lives of people. However, whether they
could actually control (©or manipulate them directly is a matter of examination. If we take into

account, some of his plays where a proper use of the forests is made, we may eventually come to
some concrete resolution of this conflict.

Vol 2

e

James Turner, in his The Politics Of Landscape mentions, “A landscape embodies its owner;
the same structure is discovered in both." Shakespeare’s Titus Androniciis does nothing to defy
this claim. It is a gory tragedy of a whole kingdom where individual interests rose above the state.
The use of the woods here is a complete manifestation of the total absence of the ideas of virtue,
Justice, humanity, integrity and most of all, of order. The chaotic disintegration of the community
due to the emotions of revenge, lust, greed, envy and faithlessness are all manifested in their
entirety in the forests which to Titus initially seemed to be a good ground for hunting. The repeated
references to the ‘pit’ and the ‘hole’ as Paul J. Willis rightly points out reflect the idea of the
forests being hellish. The nature of the forests thus is synonymous with the nature of the people
who inhabit them. The woods seemingly justify Aaron’s claim of the forests having been “[fitted
by kind for rape and villainy.” (Complete Shakespeare, 811).

For Timon of Timon Of Athens, the forests provide a more tranquil ethos, mainly for the purpose
of contemplation. Most exposuressof characters are held outside the premises of the forests.
However, with the change of fortune, in Timon, comes about a change of nature. He become

Y e — —~———
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8 made of Macbeth, where the Birnim was used as a prop in order to not only to defy and

Macbeth but also to disorient him. For Prince John of Henry IV part the forest provides the
address for the resolution of the problems of his father. The Gaultree forests provide him
excellent opportunity to trick the rebels into believing that he was ready for a negotiation. No

do they do so, that captures them and eventually executes them in order to render the
fit to be occupied by his elder brother Hal. 3

In the comedies, one may observe a more definite purpose of the woods. Exposure does not
to the helplessness of characters as in the tragedies. Here, exposure leads to change which in

gives way to resolution of crises. As is seen in The Two Gentlemen Of Verona. In the woods

words of the court finally become action. The verbal challen

ges so far meted out by Thurio
Valentine take

shape here which lead to the revealing of Thurio’s cowardice, Proteas's
vings, Sebastian’s actual identity and most important of all, Valentine’s nobility. Exposures
somewhat same mature also take place in A Mid Summer Night's Dream, Here, the woods are
fantastical nature directly participate in building up of the chaos among the various groups of
le present within them. The glade is one place which remains static to shape the dynamics of™
confusions created among people. This play too is not free of exposure. Bottom, the self-

i fashioning of the nuptials of
various lovers,
The most important of all *forest plays’ of Shakespeare is As You Like It. Here, the forests
tome alive with a kind of vibrance as is never seen in any of Shakespeare’s plays. Adopted from
he original source of Lodge's Rosalynd, the play is dominated not by any character but by the
srest which acts as a machinery contributing actively to the development of the plot. There is no
fildness in the negative sense of the term here. The opening lines of this paper are enough to

tplain what the characters themselves feel about the forests, The forests offer a place where one

 see, “tongues in trees, books in...brooks,” “sermons in stones” and so on and so forth The
rests tame the wild like Oliver, reveal the hidden like Ganymede, unite lovers like Orlando and

isalind make people fall in love like Oliver and Celia, change fortunes like of Duke Senior,
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convert the strayed like Frederick and so on. The Arden, akin to the nameshake of Warwickshire,
comes alive in Shakespeare.

Aristotle in his discourse Poetics, has given to setting a status far below that of character and
plot. However, it is an established fact that Shakespeare was no advocate of the same idea and he
did his best to digress from the normative provided by the early master. He manipulates his setting
in such a way that it metamorphoses into character. In this context, Willis suggests:

...in Shakespeare, the Aristotlian thought
is turned on its head. Forest as natural agent
at moments becomes character, (Willis, 2)

However, the extent to which the forests are responsible directly in the shaping of characters
and development of plots is a matter of contemplation. One might argue that most important
events in the plays where the forests occur take place within them. But are the forests directly
responsible for the events that are important. To say this possibly would be exaggeration. The
forests no doubt are the venue and also sometimes take on the attributes of the character of the
people themselves. This is perhaps done by Skakespeare to heighten the drama.

Moreover, to completely negate the idea of the participation of forests would be an
oversimplification of Shakespeare’s art. The forests provide various tests and trials for lovers and
misanthropes like Frederick, Thurio, Proteas and so on. They also provide props for the various
needs of those who inhabit them like the pits, the holes, the hanging tree and so on. They provide
a vantage point for the likes of Timon and Marcus to measure the flaws of the self and the society.
Sometimes, they mirror the attributes that characterize the court and at most times, they provide n‘
relief from the flaws of the same. Most of all, it provides a shelter to all those who seek it which
brings us to the next half of the discussion.

2

Shakespeare’s recurrent use of the forests has become an effective concer for those who view
the man-nature relationship as a definite theoretical discourse. From the presenit idea of ecocriticism;
one may view Shakespeare’s green machinery as his conscious effort to lend a sort of latent worth
to the forests, time and again in his works, This modemn discourse encompasses not only th
natural elements but other aspects that naturally inhabit these green realms and their influence on
the mankind. The kind of influence that the forests exercise over human endeavours has been
established in the first half of the paper. So, with this thought in mind, one might partially deduce
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it is possible to approach Shakespeare's attempt to somewhat glorify this aspect offsetting’

s the ecocritical perspective.

Nevertheless, it must be kept in mind that the ecocritical approach is an essentially modem

h. Shakespeare, despite his inclinations for the same, cannot be canonized with the modern

nts of the discourse. However, we may note a growing tendency of scholars to believe that

Shakespeare had also a tendency to feminize his idea of nature. This idea of nature as a feminine

figure has been the highlight of Kate Soper ‘s discourse on ecofeminism in her Naturalized Woman
and Feminized Nature where she says:

...we may associate a tendency to feminize nature viewed
simply as landscape-trees, woodland, hills, rivers, streams,
etc, are frequently personified as female or figure in similes
comparing them to parts of the female body (Soper, 141)

This aspect of the modern discourse has found ample reference in the plays of Shakespeare
where nature, in this case the forest, is the “skirt[s] of the wildwood" and a *“*fringe upon a
petticoat™. A later comment made by Soper is more interesting where she says:

Nature as a physical territory is also presented is a source
of erotic delight, and sometimes of overwhelming provocation

of masculine voyeur-violator. (Soper, 141) e

This too has ample references in the plays, especially in the tragedies, of Shakespeare. In 7itus
Andronicus, the ravaging of Lavinia forms a great example of this type. In the comedies, this
aspect of the forest works in a more interesting manner. It leads to several exposures like that of
Proteas who in turn undergoes retribution and thus the resolution of the plot. This is a further
highlight on the role of the forest as a contributor to the development of the plot.

Thus, one might observe from the above discussion that the forests are like members of the
crew in the plays of Shakespeare. They, as if belonging to the dramatis personae of the plays get
involved in the action lending a helping hand to the other figments of the plays to mould and
shape the plots. Indeed, it may be an exaggeration to attribute to Shakespeare things which come
centuries after his time. However, there is no doubt after the above examination that Shakespeare’s
treatment of the dark realms of uncertainty is a very modern aspect of his art which will remain
eternally contemporary. - °*

" -
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Spin Angular Momentum: A simple approach

Swayambhoo Mitra
Department of Physics

Abstract

Angular momentum formalisms generally involve involvement of
Dirac notations and Heisenberg matrix formalism to represent Pauli
spin matrices. This article tries to present spin angular momentum in
a simpler and comprehensive approach which eliminates complicated
notations.

1 Unitary transformations induced by rota-
tions of coordinate system

The change of representation induced by a rotation of the coordinate-axes,
from S (unprimed OXY Z) to S’(primed OX’Y’Z’) is first considered. To
represent rotation through an angle # about OZ. A point P whose coordi-
nates in S are 7, will have coordinates 1 with respect to S, where

2 = zcosf+ysind
v = —zsinf+ycosd
T (1)

For a given state ¥(7), the wave function at P has a definite value inde-
pendent of the orientation of coordinate axes !. Hence the forms of the
wave function in two reference frame must be identical i.e., Up(7) = Wy(r).

! Arfken Weber
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On substituting for +* from (1) and taking 6 to be infinitesimal, one gets
V(z+yby—28,2) = Y(z,y,2). ? The equation may be written as®

Viz,9,z) = Y(z —y0,y + 20, z)

= W(z,v.z)-i-ﬁ{- -g—z+::-g;y}1'(:,y,z)+0(2) 2)
Thediﬁumthlopmmappeanngm@)htheopmwrforthez-component

of angular momentum, Ly, apart from a multiplicative constant, The equa-
tion (2)reduces to

V() = [I-HOL./h] () (3)

M(L./ﬁ)m“thegemwrof&mwudmtaﬁmaaboutzm If
themtationiaabontwarbitmwaxhabngwiththeunnmﬁ.wehave

V(F) = [1 + 467 - /0] 0(7) 4"

Enramtationthmughaﬁnibeangle&,byeonddeﬂnguastheumitn-)oo
ofaoomb(naﬂonof&inﬂnitedmalmzbm,mhthmushansla@/ﬁ).one
5)

obtains
V'(7) = MM () -

For an n-particle system, the generators of rotations about the z—, y—, and
z—axes are given by (L;/h), (L,/R), (Ls/%), where L is now the sum of the
angular momentum operators of the individual particles £ = 3" _, [, 4

2 Algebra of rotation generators

The rotation operators have a specific form (Z/h)onlywhm('p(f) = ()
is valid ®, The form of the commutation relations of the generators, shows

L. L, L, L, |L, L. LU
[?%’ plis [%‘ 'u'] - [‘u‘fr . T

*As @ becomes infinitesimally small, sin6 & 8 and cosf # 1.
WWluhnptoﬁutaduﬂ(?dmmda&rm«w

‘Sinutbh-mmmmwm lies in the phase hence it must be unitary.
59 is a scalar field

r
:
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To understand the effect of infinitesimal rotation by angle # about z— axis,
on components of a vector (say A) (Az,A,,A,), the transformation equation
can be written as same form as (1).

Al 1 6 0\ /A Az
(A.',) = (-o 1 o) (A,) = (1+16S;) (A,) : (7)
Al 0 0 1/ \A, A

Similarly, the rotation generators along z—, y— and z—axis can be tabulated

000D 0 0 i 0 -0
=100 —i}),8,=|0 00),8:=|i 0 0)8 (8)
0« 0 —-i 00 0 0 0

The commutators of these matrices can be easily calculated, this yields
8,9y =19, [y, ] =195, (95, 8:) = i9,° )
The spin matrix '° has the form |

00 o0 0 0 ik 0 —ik 0 |
S:=|0 0 -in),§=(0 00),8s=(in 0 0| (0
0 i 0 A 0 0 0 0 0 ;

Taking @ to be infinitesimal, A(F) = R.(0)A()

A(z,y,2) = (1+i69.)A(x—y6,y+20,2) i
= (1+69.)[A(z,v,2) + i6(L:/h)A(z,y, 2)]

= [1+ 2.+ 50) Az 9 ay)

%in general & vector field o
71 stands for unit matrix and the rotation generator about z— axis 9,, is the coefficient

ofi.ﬂ. .

1 6 0 100 0 - 0 5-

-0 1 0| =1+i3,=|0 1 0|+ 0 O f

0 01 0 01 0 0 0O -

¥this is precisely of the same form as (6)
1%pin at this point his'no physical significance other than a vector which is related to

mﬁonopam§=h§
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Since S, = AS, is a matrix whose elements are independent of 7, it commutes
with L,; the differential operator L, acts on each component of A indepen-
d‘gnt!y. More generally, all components of § commutes with those of L, i.e.,
[S-L]=0.

3 Spin Angular Momentum

Considering the spin alone, one expects that spin must obey the general
commutation relations

[Sg, Syl = ‘hs;, [S'. S,I = ith, [Sg, Sgl = ihS' (12) ]
and hence there exists a simultaneous eigenstates |s m, > of 52 and S,. 12

Plsm, >= s(s+1)R%|sm, >, S:|lsm, >=m,hlsm, > m, =s,8—1,...,—s.
(13)

At this point one important difference between the orbital angular and spin :
angular momenta may be noted: while any particle can have arbitrary values
th (1=0,1,2,...); for the spins of any given kind of particle have a fixed
value. Electrons, ;— mesons, neutrinocs, neutrons, etc have s = -}; 7 —Mmesons
have 8 = 0 and other stable and short-lived particles have definite values
(s =1, s = } etc.). Therefore, for a particular particle, only m, can yary,
i.e., it can take any of the (2s+ 1) values 5,5 — 1,...,—s,

\ Thus the (2s+ 1) states of |s m, > form a complete set for the spin states
of the particle; any arbitrary spin state |s > can be written as

)= 3 em)(s mfs) 14)

The totality of such states constitutes the spin space of a particle of spin s.

The set of (25 + 1) coefficients <3 m, s), considering as a function of m,, is .
the spin wave function representing spin state [s >, It can be written in ;
the matrix formalism as & column whose elements are labeled by the values
of m, in decreasing order starting with m, = s at the top. If |s > itself is
one of the basis states, say |s m, >, the only non-vanishing element of the
wave function (column) is that with m, = m,.

——

128imilar to J? and J,. -
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4 Electrons and other spin ; particles

The wave function for the basis states [ 1 > and |} — 3 > are

a= ([1,) and § = (2) respectively. (15)

a is the wave function for the m, = 4 or spin up state, where the spin vector
is visualized as pointing in the positive z— direction which is pictured as
‘up’. While, B stands for the m, = —1 or spin down wave function. General
spin state [s >=aa+b f; <sls >=8's8 =1 = |a|* + [b]* = 1. Since
total probability must be unity thus the normalization condition is satisfied.
The matrices ¢, must have a and § as the eigenvector, then the matrices o
(called Pauli matrices) must have the form

oy = (‘1’ (11) Oy = (? B‘) = ((1, _01) —=ES=zho  (16)

Similarly one can define raising (24 = £, + 13, ) and lowering operators
(- =X; —iZ,) having the following form

h 01 i 00
2+—‘50+—h(0 o). E-—E’O’.—ﬁ(] 0) (17)

-~

v

and having properties
Eii=ha, Z.a=hfand Zia= Z_.=0 (18)

Physically £_ flips spin from ‘up’ to ‘down’ and I, does the opposite; and
they annihilate the states with the lowest and highest values of m, respec-
tively.

5 Spin wave function for a system of two Spin
3 particles

ing total spin s of a two-electron'® system, it can have two values
=1 (ie, 4+ }) and s =0 (i.e, ; + —3). The three wave functions for

ing electron as the of all half
: -‘mpwuuntaﬁve spin particles.
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8 =1 (m = 1,0,-1) are given in terms of spin functions a(1), S(1) of the
first electron and a(2), 8(2) of the second electron, by

s|]1,1> = a(l)a(2)
1
s[1,0> = —[a(1)B(2) +B(1)a(2)
8]1,-1> = B(1)5(2) (19)

The first and last of these are trivial, since only way m = 1 can be obtained
is having spin ‘up’ for both the electrons (my = ma = 1), and similarly for
m = —1. Both these wave functions are symmetric under interchange of two
electrons (i.e., label 1 and 2), and the same property is expected for s|1,0 >
too, since it differs from the other two only in the direction of the angular
momentum vector. The set of wave functions for which total spin is 1 is
collectively referred to as the ¢riplet state (denoted as 3s) of the two electron
system. Here the two spins are visualized to be parallel

Similarly, one may obtain for s = 0, 8[0,0 >= 2=[a(1)5(2) — A(1)a(2)].
This wave function is deduced directly from the that it is orthogonal to
s|1,0 > besides having m = m; + my = 0. This state is called the singlei
state (denoted by 's) of the two electron system. Here the two spins are
presumed to be anti-parallel

| 6 Conclusions

The article tries to simplify mathematically rigorous methodology adopted
in many of the text books by a physically understandable picture of spin
angular momentum. It assumes understanding of advanced classical me-
chanics (specifically Poisson’s brackets in reference to commutation relations
in ¥ x § systems). Concepts of basic quantum mechanics is capable of mak-
ing reader gain fairly clear understanding of complex two half spin systems
without detailed coupling mechanisms, CG coefficients and detailed operator
formalisms.

7 Reading list
» Arfken, et al., Mathematical Methods for Physicists, 6 ed., Elsevier.
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o Shankar, Quantum Mechanics, 1 ed., Plenum.
o Cohen Tannoudsi, et al., Quantum Mechanics, Vol 1 & 2, John Wiley.

‘Om Ts'avasyamidam sarvam yatkinca jagatyam jagat’
-1s'a Upanisad ¥.1

This world and everything in it is constantly changing. But that which
sustains it is never changing. It is always the same. That is the Truth.
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ncement of Stem Cell Research for the Therapies
of Human Diseases

Swati Roy Gangopadhyay
M.Sc, PhD, Dept of Microbiology

A couple once visited the doctor’s chamber for the treatment of their only child born with
' ia. The doctor has made them understand the serious consequence of the disease and
blood transfusion as well as iron chelation therapy. But with & surprise he also suggested

couple for the second baby under complete medical supervision. The couple was told that the
wtus will be analysed for the p globin gene, if any mutation is detected then the pregnancy will
serminated. Fortunately after DNA testing, the foetus was found to have normal f globin gene.
imately the mother gave birthto a healthy son. The new born raised a new hope to the couple’s
Jife. The baby’s umbilical cord blood stem cells were preserved. The cells were found to be
smmunologically compatible (HLA matched) with his brother and used for the treatment of
thalassaemia to save his life.

This is not a story but in reality stem cell therapy seems to be very much promising now days
for the treatment of many diseases like cancer, parkinson’s disease, huntington’s disease, cardiac
failure, thalassaemia, different types of muscle disorders etc. The therapeutic strategy relies on
the introduction of stem cells into the damaged tissue in order to treat disease or injury.

What are stem cells?

Stem cells are undifferentiated cells that can differentiate into particular type of cells when
cultured in specific medium in vifro. Moreover these cells can undergo mitosis to produce more
stem cells. Stem cells are mainly of two types. i) embryonic stem cells and ii) adult stem cells.

Embryonic stem cells:

Embryonic stem (ES) cells are undifferentiated cells that were first isolated from the inner cell
mass of a blastocyst by Evans and Kaufman in 1981. They can be cultured in vitro by growing
them in a dish coated with mouse embryonic skin cells that have been treated so they will not
divide. This coating layer of cells (called @feeder layer) provides a surface to which the ES cells
can attach and, in addition, releases nutrients into the culture medium. Unlike most other animal
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cells, they can be maintained in culture, through successive cell divisions for long periods. ES

cells in culture remain undifferentiated provided that they are grown well separated from each
other, If they are allowed to clump together, they begin to differentiate spontaneously. ES cells
have the potential to form all of the cell types of the mature animal (muscle, nerve, skin etc.)
incliding the gam etes (¥ agy ef al., 1993). In addition, systems for the specific differentiation of
cultured ES cells have been developed (Keller, 1995). For example, ES cells cultured in the
presence of stromal cells and various cytokines resulted in the generation of primitive erythrocytes
and other haematopoietic precursor cells (Nakano, Kodama and Honjo, 1994; Kennedy ef al.,
1997). During mammalian development, embryonic stem cells differentiate into all specialized
cells like ectoderm, endoderm and mesoderm.

Adult stem cells:

In adult, stem cells and progenitor cells participate in the repair and regeneration of damaged
tissues. Haematopoiesis i,e continuous production of RBC and lymphocytes take place from
haematopoietic stem cells (HSCs). There are three accessible sources of autologous adult st€m
cells in human. Autologous cells are obtained from individual’s own body, harvesting involves
the least risk and cells are immunologically compatible.

i) Bone marrow, that requires extraction by harvesting or drilling into the bone like femur

or iliac crest
.

i) Adipose tissue (lipid cells) requires extraction by liposuction

iii) Blood, which requires extraction through apheresis i.e blood, is drawn from the donor,
passed through a machine to extract the stem cells and return the rest portion of the
blood to the donor.

iv) From umbilical cord blood: Stem cells can also be taken from cord blood just after birth.

»

Properties of stem cells:

o  Self renewal: Is the ability of the stem cells to undergo mitosis through numerous cell
cycles and thus maintaining the undifferentiated state.

» Potency: Potency is the capacity of the stem cells to undergo differentiation into distinctr
cell types. Depending upon the potency the stem cells may be f
i) Totipotent or omnipotent: Stem cells can differentiate into embryonic as well
as extra embryanic ell types. Cells produced by first few divisions of fertilized
eggs are also totipotent.
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ii) Pluripotent: Pluripotent stem cells are descendants of totopotent cells and have
the ability to differentiate into nearly all types of cells, as for examples cells
derived from any of the three germ layers. ES cells are pluripotent that do not
contribute in the formation of placenta.

i) Multipotent: Stem cells can differentiate into a number of cell types but those of
a closely related family of cells. Most of the adult stem cells are lineage restricted
and are generally referred to by their tissue origin (mesenchymal stem cell, adipose
derived stem cell, endothelial stem cell, dental pulp stem cell etc). These stem
cells are found in amniotic fluid which has the potentiality to differentiate into
adipogenic, osteogenic, myogenic, endothelial, hepatic and also neural cell lines.

iv) Oligopotent stem cell: Stem cells can differentiate into only a few cell types,
such as lymphoid or myeloid stem cells,

v) Unipotent stem cell: Unipotent cell can produce only one cell type. But have the
property of cell renewal which distinguishes them from non- stem cells, as for

example muscle stem cell, progenitor cell.

Adult cells can be converted into pluripotent stem cell (iPSCs):

Adult cells can be converted to pluripotent stem cells by introducing a specific sgt of
pluripotency- associated genes, or “reprogramming factors” into a given cell type that modulate
the cellular transcriptional programme. The iPSCs technology was pioneered by Shinya Yamanaka’s
lab in Japan and was awarded the Nobel Prize along with Sir John Gurdonin in the year 2012 for
the discovery that “mature cells can be reprogrammed to become pluripotent”. But the revolutionary
achievement on the stem cell research came when Haruko Obokata from Harvard medical School,
Boston and their colleagues published the paper in Nature, January, 2014, showing the reversion
of adult cells to ES cells without nuclear manipulation or addition of any transcription factor.
They exposed the haematopoietic adult cells taken from new born mice and subjected to mild
acidic condition pHS.5 for just half an hour at 37°C. The stress induces the reprogramming of
cells and unlike ES cells, the adult cells were found to be capable of contributing to both embryonic
and placental tissue formation. This technique appears to be far easier and faster than current
method of creating stem cells. It is also interesting to note that the researchers achieve the same
measure of success when they repeaied the experiment using various adult mice cells- brain,
muscle, fat, bone marrow and lung. Although the study was conducted on mice, studies with

-
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human cell are also on progress (bostonglobe.com, The Hindu, 30* January, 2014). These
astounding results have definitely opened a new horizon in the field of regenerative medicine.

Stem cells in therapy:

Many medical researchers believe that the stem cell treatment have the potential to change the
face of human disease and alleviate suffering. The stem cells can be replaced in discased and
damaged area of the body because of their self renewal ability and the potentiality to give rise to
subsequent generations through cell cycle with significant degree of differentiation. This therapy
has minimal risk of rejection and side effects. Although a number of stem cell therapies exist.
most are at experimental stages, costly or controversial with the notable exceptions of bone marrow
transplantation. Researchers anticipate that adult and embryonic stem cells will soon be able to
treat Cancer, Type I Diabetes mellitus, Parkinson’s disease, Huntington’s disease, Cardiac failure,
Celiac disease, different types of muscle disorders etc. The list below indicates the disease and
conditions where stem cell treatment is promising or emerging.

e Stroke "
» Traumatic brain injury

e Leamning defects

e Alzheimer's disease

e Parkinson’s disease ~—
* Missing teeth

» Wound healing

« Bone marrow transplantation ( Currently established)

* Spinal cord injury

e Osteoarthritis or Rheumatoid arthritis

* Baldness

+ Blindness

* Deafness

« Amyotrophic lateral sclerosis

« Mpyocardial infraction

i A
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Muscular dystrophy

- Diabetes

- Multiple sites cancer.

In 2005 Brian J Cummings et al have shown that human CNS stem cells grown as
spheres( hCNS-SCns) survive, migrate and express differentiation markers for neurons

and oligodendrocytes after long term engraftment in spinal cord injured NOD-SCID mice .

This engraftment was associated with locomotory recovery and suggests that hCNS-SCns

may possess therapeutic potential for CNS injury and disease. (Brian J Cummings, 2005)

Straver Bodo-Eckehard et al have done intracoronary bone marrow cell therapy in 191
patients with chronic heart failure due to ischemic cardiac myopathy. The control group
consisted of 200 patients with comparable left ventricular ejection fraction (LVEF). Over 3 to
s months after intracoronary BMC therapy there was significant improvement in
haemodynamics, exercise capacity, oxygen uptake and LV contractility. Moreover there was
a significantly decrease in long term mortality in BMC treated patients compared with the
control group,

Researchers have also shown that application of multipotent stem cells from cord blood in
autoimmune type I diabetic patients resulted in control of autoimmunity, protection of islet of
B cell mass, and overcoming the shortage of insulin producing cells. (Yong Zhao etaly~

Marie-Catherine-G a have developed a culture system for Ex vivo production of mature
human red blood cells from haematopoietic stem cells of diverse origins. By mimicking the
marrow micro environment through the application of cytokines and co culture on stromal
cells, substantial amplification of CD34+ stem cells with 100% terminal differentiation into
fully mature, functional RBCs took place. These cells were found to survive in nonobese
diabetic/ severe combined immunodeficient mice as do native RBCs. This pioneering work
establishes an in vitro model for studying human viral or parasitic infections that target erythroid
cells. Moreover development of large scale production of cultured RBCs will have implications
for gene therapy, blood transfusion and tropical medicines. (Marie-Catherine-G et al)

S-S Kang reported that a 37 year old female patient suffering from spinal cord injury
underwent HLA matched UC blood derived multipotent stem cell transplantation directly
into the injured spinal cord gife and this therapy improved her sensory perception, and
movement of hips and thighs within 41 days of cell transplantation. CT and MRI results also

-
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showed regeneration of the spinal cord at the injured site and suggested a good treatment

method for SPI patients (S-S Kang et al).
Stem cell research for the development of drugs:
The ability to grow up functional adult tissues indefinitely in culture creates new opportunities

in drug research. Researchers are able 1o grow up differentiated cell lines and then test new drugs
on each cell type to examine possible interaction in vitro before performing in vivo studies.

Stem cell banking:

Stem cell banking is the prese
required to help treatment for serious medi

rvation of baby's cord blood cells so that they can be used if
cal conditions. As the umbilical cord blood is rich in

pluripotent stem cells it could be someday be used as treatment if one’s child gets serious diseases
: in future. It might also be useful for a sick sibling or relative. Banking cord blood is a way of
preserving potentially lifesaving cells that usually get thrown away after birth. This banking is
just a form of “insurance” in case of one’s children ever get sick.

Method for the preservation of UC cord cell
and technical person with preserving kit to the hospi

r

Bank sends nurse tal where the deliv
has taken place.
About 60-80 ml of cord blood is coll

Within 48 hrs the sample has to be processed and persevered safe and secure at

The cells can be preserved for 21 years.
Life cell is the India’s largest accredited stem cell banking company that was established in

year 2004 ina technical collaboration with Cryo Cell International and introduced the concept
UC stem cell bank in India. Currently life cell has 80,000 customers in India who have p
their baby’s stem cell. Approximate cost of stem cell banking is 60000/-to 70000/- %

Laws have been enacted in US to create awareness on cord blood banking and financial aid |
provided in country like Singapore. India lags behind world indicators significantly withe
low public cord blood units and lack of bone marrow donors. Therefore there is a dire need
address both awareness and affordability to increase adoption of stem cell banking in ©
combat with the serious human diseases.

- *

ected within 10 min after birth. -
-196°C.
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Liquid Crystals and Its Application to Everyday Life

Dr AN Chatierjee
Associate Professor of Physics (Retd.)

In 1888, an Austrian botanist Friedrich Reinitzer observed that a material known as cholesteryl
benzoate had two distinct melting points. In his experiment, Reinitzer increased the temperature
of a solid sample and watched that the crystal change into a hazy liquid. As he increased the
temperature further, the material changed again into a clear, transparent liquid. Because of this
early work, Reinitzer is often credited with discovering a new phase of matter - the liquid crystal
phase.

What is a liquid crystal?

Liquid crystal is a distinct phase of matter observed between the crystalline (solid) and isotropic
(liquid) states and has the properties common to both. Molecules in the liquid crystals tend to
arrange themselves until they all point in the same specific direction so that the medium flows like
a liquid. There are many types of liquid crystal states, depending upon the amount of ordcr in the
material. Nematic liquid crystal is a common type. The name comes from the Greek word for
“thread™ because of the thread-like formations of the material. Smectic liquid crystal has a soapy
texture and retains some positional order in that the molecules concentrate in planar layers, Quite
often, mixing different kinds of liquid crystal can result in a material that has more useful properties.
These Jytropic liquid crystal substances are extremely important in display applications.

We shall not discuss the scientific details about these phases but discuss the technological
application of liquid crystals in daily life.

Electric and Magnetic Field Effects

The response of liquid crystal molecules to an electric field is utilized in industrial applications.
A particular sort of nematic liquid crystal, called twisted nematics (TN), is naturally twisted.
Applying an electric current to these liquid crystals will untwist them to varying degrees, depending
on the voltage. The ability of the substance to align along an external field is caused by the electric
nature of the molecules. In some w field produces slight re-arrangement of electrons and
protons in molecules such that an induced electric dipole results. The effects of magnetic fields on
liquid crystal molecules are analogous to electric fields. Because magnetic fields are generated by
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L electric charges, permanent magnetic dipoles are produced by the electrons moving about

When & magnetic field is applied, the molecules will tend to align with or against the field.
wuid Crystal Displays (LCD)

The most common application of liquid crystal technology is in liquid crystal displays (LCDs).
the ubiquitous wrist watch and pocket calculator to an advanced VGA computer screen, this
e of display has evolved into an important and versatile interface. Liquid crystals possess light
slating properties. They do not emit light directly. This property of the liquid crystal is used to
aruct liquid crystal displays. A liquid-crystal display (LCD) is a flat panel display, electronic

display, or video display. LCDs display arbitrary images or fixed images which can be

@splayed or hidden. These images may be preset words, digits, and 7-segment displays as in a
ital clock.

fow liquid crystal display (LCD) works

LCDs use a simple grid to supply the charge to particular pixels on the display. LCDs start
with two glass layers called the substrates. One substrate is given rows and the other is given the
columns, made from a transparent conductive material. The liquid crystal material is sandwiched
between the two glass substrates, and the polarizing film is added to the outer side of each display.

To turn on a pixel, the control (integrated) circuit sends a charge down the correct column of one
substrate and a ground activated on the correct row of the other. The row and column intersect at

» designated pixel, and that delivers the voltage to untwist the liquid crystals at that pixel. .

The construction of a simple LCD is shown in Figure 1. It has a mirror (A) in back, which
makes it reflective. There is a piece of glass (B) with a polarizing film on the bottom side, and a

pRBCP

Fig | f

common electrode plane (C) made of indium-tin oxide on top. A comman electrode plane covers
the entire area of the LCD. Above that is.thc layer of liquid crystal substance (D). Next comes
another piece of glass (E) withan elettrode in the shape of the rectangle on the bottom and, on top,
another polarizing film (F), at a right angle to the first one.
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In the absence of an electric field, the orientation of the liquid-crystal molecules is determine
by the alignment at the surfaces of electrodes. In a twisted nematic device, the surface alignmer
directions at the two electrodes are perpendicular to each other, and so the molecules arrang
themselves in a twisted helical structure. A rotation of the polarization of the incident light take
place, and the device appears gray. If the applied voltage is increased further and when it is larg
enough, the liquid crystal molecules in the center of the layer are almost completely untwisted ar
the polarization of the incident light is not rotated as it passes through the liquid crystal layer. Th
light will then be mainly polarized perpendicular to the second filter, and thus be blocked and tl
pixel will appear black. By controlling the voltage applied across the liquid crystal layer in ea
pixel, light can be allowed to pass through in varying amounts thus constituting different levels

gray.
Back Lit and Reflective Liquid Crystal Displays (LCD)

Liquid crystal materials emit no light of their own. Small and inexpensive LCDs are ofi
reflective, which means if they are to display anything, they must reflect the light fromi exten
light sources. The numbers in an LCD watch appear where the small electrodes charge the liqy
crystals and make the crystals untwist so that the light is not transmitting through the polarii
film. Backlit LCD displays are lit with built-in fluorescent tubes above, beside and sometin
behind the LCD. A white diffusion panel behind the LCD redirects and scatters the light ev J I
ensure a uniform display. In the reflective mode, available light is used to illufMnate the di
This is achieved by combining a reflector with the rear polarizer. It works best in an outdooy
well-lighted office environment. Transmissive LCDs have a transparent rear polarizer and do
reflect ambient light. They require a backlight to be visible. They work best in low-light conditic
with the backlight on continuously. !

Applications: .

There are wide ranges of applications of liquid crystal displays. They include computer monil
televisions, instrument panels, aircraft cockpit displays, and signage. They are also used in consu
devices like video players, gaming devices, clocks, watches, calculators, and telephones, and |
as a replacement of cathode ray tube (CRT) displays in most applications. The advantage of L
are that one can construct screens of larger sizes than the CRT and as phosphors are no Fust
LCD so there is no image burn-in in LCDs. The energy efficiency of the LCD screen is more
the CRT and the disposal of LCD screen is much safer than a CRT. The low electrical py
consumption enables it%o be'used in battery-powered electronic equipment.
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ne against women is the most common and rampant among all forms of crimes and may
nyriad forms. In most of the cases they remain unreported because of gender biasness of the
#= machinery, fear of social taboo of the victims . The data we find in reports of National Crime
search Bureau is just a tip of the iceberg. In this column I will focus on one particular crime
:h has also recently become very debatable —sexual harassment at workplace. The very recent
gation against Tarun Tejpal of Tehelka and Justice Ashok Ganguly of West Bengal Human
s Commission is all about this sexual harassment at workplace. In both cases the victims are
sagues and also subordinates of the convict. My purpose is to make the employees and students
‘Bigher educational institutions aware of the relevant legal provision so that in their present or
professional lives they are not victimised or they can stand by their colleagues if they face
h harassment. Knowledge of laws and rights can make one better equipped to face the world.
it's time that men and women get aware of the rights that ensure gender justice.
Sexual harassment at workplace should be understood in a broader context and not merely
som the perspective of physical harassment.It is not simply harassing someone sexually but also
n infringement of Fundamental Rights as enshrined under Article 14,15 and Article 21 of the
Andian Constitution. Article 14 and 15 of the Indian Constitution guarantees right to equality
ereby all persons are equal in the eyes of law. Article 21 guarantees Right to Life and
Personal Liberty which also now include right to live life with dignity. Besides , every citizen
the right to practise any profession, occupation, trade or services and if sexually harassed at
workplace by the authority or colleagues, this right is violated. This right also includes the
night to have a safe and secure environment at the workplace, All these rights are not merely
Fundamental Rights but also universally recognized Human Rights according to the Universal
Declaration of Human Rights®. The Convention of Elimination of Discrimination against
‘Women(CEDAW) has laso been ratified by India and any sexual harassment of women goes
against CEDAW.In workplace ,the viatims*of harassment are mostly the subordinates and the
offender is the superior authority. In many cases the subordinates are not in a position to protest
against someone in a position of power. Often it is heard in such cases that it is not harassment but
an act based on mutual consent. But when the offender and the victim occupy different positions
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of power ,the idea of free and spontaneous consent does not work.Keeping in view these reasons
the Government of India passed the Sexual Harassment at Workplace (Prevention, Prohibition

and Redressal ) Act, 2013.

The Background
The demand for making sexual harassment at workplace & punishable offence started after the
case of Bhanwari Devi. Bhanwari Devi,a sathin worker of Rajasthan Government ,used to campaign
against child marriage as a part of her duty, Once while discharging her duty she was
gangraped.When she registered a complaint the accused were arrested but later acquitted by the
local court .Bhanwari Devi continued her fight for justice and appealed to higher court. A non-
governmental organization (NGO) called Visakha came forward to support the cause of Bhanwari
Devi and appealed to the Supreme Court to issue some directive to prevent sexual harassment at
workplace.In dealing with this particular case the Supreme Court issued the Visakha Guidelines
in 1997.Since 1997 the Visakha Guidelines was the only legal safeguard to deal with sexual
harassment at workplace.But since it was a guideline only and not anAct its enforceability remained
questionable. Very few organizations actually took step to implement these guidelines .And
guidelines cannot ensure any penalization also.On demand from various quarters this guidelin
later became the basis of the Sexual Harassment at Workplace(Prevention,Prohibition and Redres
)Act,2013.So it is no longer a guideline but a full-fledged act passed by the Parliament.The De
Rape case of December 2012 and the public unrest following it further aggravated the demand
a law and finally the bill got its passage through the Parliament. —
What is a Workplace under this Act?
Under this act workplace includes
« Any dcpamnennorgmimion.undmkingenterprise.instimﬁon,ofﬁoe,bmnch or unit wh
is owned,controlled and fully or partly financed by the government,lo
authority,government company,or cooperative
e Any private sector organimtion,emcrprise.undcrtaking,sociuty.trust ,NGO and se i
provider carrying on eommcrcial.pmfusionnl,vocational.educalionnl.industrial,healq;
financial activities

» Hospitals or nursing homes

« Any sports institute '.

« Any place visited by the employee arising out of her employment and it also incl
transportation proﬁ:!ed gy the employer

e The unorganized sector,i.¢., organizations providing products or services and employ;
less than 10 employees
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In an organization, ad-hoc or contractual employees are also covered under this Act. It is
these people who are more vulnerable and have little option to protest considering their
insecured position. The domestic workers are also protected by this Act.

What comprises Sexual Harassment?

Sexual Harassment includes an
implication:

¥ one or more than one of the following activities,both directly and

Any physical contact or advances made towards a woman
* A demand or request for sexual favour
* Making sexually coloured remarks
* Showing pomography
Implicit or explicit promise of preferential treatment in her employment
Implicit or explicit promise of detrimental treatment in her employment
Implicit or explicit threat about her present or future employment status
Creating an offensive or hostile work environment for her

* Humiliating treatment likely to affect her health and safety
What an aggrieved woman would do?

If a woman employee faces any one of the above mentioned actions she may file a written
complaint to Internal Complaints committee under Sexual Harassment Act, 2013. This act mentions
that every organization must have an Internal Complaints Committee to deal with allegationsof

sexual harassment. This internal committee should be presided over by a senior lady employee
and must contain representatives of all sections of the employees. It is responsible for redressal of
wamplaints. If there is any complaint It would make an enquiry based on the allegation and present
5 report to the employer. At least half of the members of this committee should be women. If the
‘==gricved woman is illiterate and cannot make a written complaint, the committee may help her.
complaint should be made within three months of the incident or in case of series of incidents
in three months of the occurrence of the last incident. The committee on receiving the written
laint should make an enquiry on the issue and submit its report to employer recommending
under the respective service rule.The Act also provides for conciliation mediated by the
Compliants Committee. While making the enquiry the Internal committee shall have the
power as that of civil court.On the part of the employer,It is the duty of the employer to
a safe working environment to its women workers and to organize awareness campaigns
onentation programmes to sensitize its employees on the issue.
Harassment and ngher}:ducaﬁonal Institutions

it is evident from the Act, it is primarily for workplaces. But higher educational institutions
have a different scenario as here the students are also involved, who are not employees bux
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definitely one of the stakeholders of the institution. Keeping in mind the need of students or
scholars it can be said that the present act requires further modification, if it is to be made properly
applicable to the HEIs. However, the University Grants Commisssion has also asked the HEIs to
form an Internal Complaints committee where students as well as staff can complain and seek
redressal of their grievances on this matter.Not only that the same cell would also be responsible
of taking preventive measures through awareness generation in the campus. The National Assessment
and Accreditation Council (NAAC) has also made it mandatory that HEIs form this cell/committee.
Yet still now very few HEIs have formed the Internal Complaints Committee in their respective
institutions. What is needed is sensitization of employees and mobilization so that they pressurize
the authority to form an Internal Committee. Sexual harassment is not simply @ woman'’s problem
to be dealt with by women only. Everybody needs to raise voice on the issue and take measures to
ensure a harassment free environment for all employees.

There is a rightful objection on this act from different quarters as many people find it biased .
It is alleged that it protects interest of women employees only keeping aside the issue of sexual
harassment of male employees.There are surely instances of harassment of male employeessalso
but that number is too negligible as compared to the instances of harassment of women employees
in different guises.It is a patriarchal society where the position of power are mostly occupied by
male making them often exploit their powerful position to seek pleasure through undue means.Lack
of representation in decision-making forums,weak financial position,job insecurity further aggravatc"
the situations.The Act still has several loopholes like lack of applicability to the‘g\organizcd
sector.the idea of compensation to the respondent etc. In the organized sector there could be the
Internal Complaints Committee but things would be tougher in the unorganized sector where there
cannot be an internal committee and the workers would need to move to the Local Committee
formed by the government for the purpose.Though we are having an act now but the govemmerﬁs
in the respective states are yet to form a functional local committee at the district level to deal with
these allegations, Even the organized sectors and the government undertakings have not been fully
successful in the implementation of the act. What is needed is more awareness generation at All
levels so that the employees themselves lobby for the implementation of the act. Misuse of the act
is also another issue that is raised while arguing against such act. Framing an innocent is undoubtedly
a thing to be opposed and criticized from all quarters. But at the same time keeping the onus of
proving the allegation to the victim and making failure to substantiate her claim a punishal?le
offence is also not a solution. Sensitization and awareness generation,open and free discussions
on these issues, protesting any small move of unwelcome gesture can contribute a lot to prevent
these offences and preventi?: is ajways better than cure.

Source:The Gazette of India,New Delhi,Tuesday,April 23,2013




se fever virus (DENV) is an RNA virus of the family Flaviviridae; genus Flavivirus.
wlogically DENV is a spherical particle of appx. 50 nm in diamet

psid of 30 nm.surrounded by a lipid envelope. The dengue virus genome contains about

d nucleotide bases, which codes for the three different types of protein molecules. The -
s are of structural and non structural, The structural proteins like (C, prM and E) formthe -
licle and seven other nonstructural proteins (NS1, NS2a, NS2b, NS3, NS4a, NS4b, NS5

¥ found in infected host cells and are required for replication of the virus, The nucleocapsid |

= C is a highly basic protein that has a strong affinity for negatively charged viral RNA (8).
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g Dengue is a mosquito-borne viral infection found in tropical and sub-tropical regions around
0 the world. In recent years, transmission has increased predominantly in urban and semi-urban
2 areas and has become a major international public health concern. Dengue virus belongs to the

family of Flaviviridae. Dengue infection can manifest in three clinical forms of increased severity
as classical dengue fever, dengue hemorrhagic fever and dengue shock syndrome. Classical dengue

I fever is associated with high fever, headache, arthralgia and myalgia. Dengue hemorrhagic fever
l & distinguished from classical fever by plasma leakage and thrombocytopenia. In severe cases
9 sirculatory failure, shock (dengue shock syndrome) and death can take place. Dengue hemorrhagic
- - Fever and dengue shock syndrome are most serious clinical manifestation of viral infection and
¥ proper medical care is needed to avoid complication and risk of death (1).

: The four distinct, but closely related, serotypes of the virus that cause dengue infection are
i DEN-1, DEN-2, DEN-3 and DEN-4. Recovery from infection by one serotype providgs lifelong
5 munity against that particular serotype. However, cross-immunity to the other serotypes after
2 sovery is only partial and temporary. Subsequent infection by other serotypes increases the risk

: developing severe dengue by antibody dependent enhancement (2-4). |
: ructure of Dengue virus:
|
'
|

er and contains a .

antigenic determinant. The virus is enveloped with & ipad
= and 180 identical copies of the envelope protein are attached to the s=iace
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membrane by a short transmembrane segment. M protein synthesized as the precursor protein
PreM and acts as chaperon for the maturation of viral particles. Inthe infectious form of the virus,
the envelope protein lays flat on the surface of the virus, forming a smooth coat with icosahedral
symmetry. However, when the virus is carried into the cell and into endosome, the acidic
environment causes the protein to snap into a different shape, assembling into trimeric Spikes
(Fig 1a &1b). Several hydrophobic amino acids at the tip of this spike insert into the endosomal
membrane (figla&b) and cause the virus membrane to fuse with the endosome (5)

r
Figla:Dengue virus envelope Figlb: Dengue virus envelope
Protein in the infectious form Protein adopts & different conformation

in the acidic environment of endosome

—~

(PDB, www.pdb.org)

Genome structure:

- *
Fig2: Structure of + strand RNA genome in DENV ( Rosa Maria del Angel, Future Virol. 2010)
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rotein The viral genome is + ve strand SS RNA of appx 11kb in length. It contains a cap structure at
virus, the 5’end but lacks a poly A tail at the 3" end. The unique long open reading frame (ORF) is
iedral flanked by two untranslated region (UTR) which contains the viral structural and functional
cidic elements required for viral replication and translation.

pikes Establishment of infection:

omal The establishment of DENV infection takes place in the following steps:

RNA is then released in the viral cytoplasm.

ope
ion

ne translational modification.

Fig2: three-dimensional structure of NS5 & NS2B3 (PDB, www.pdb.org)

Translation of viral proteins: As the viral genome is + stranded SS RNA it acts as m
RNA for the translation of viral proteins. The viral genome encodes the structural proteins C,
and E, followed by non structural proteins NS1, NS2A, NS2B, NS3, NS4A, NS4B, and NS5. The
structural and the non structural proteins are translated as poly protein complex of nearly 375 KD
which is finally cleaved by viral protease NS3 and the protease function assisted by the little chain
i & portion of another viral protein, NS2B (fig2). The proteins are finally matured by post

Entry of the virus into the cell: The first step of DENV infection is the binding of viral
envelope protein E to the cellular receptors that are present mainly on the langerhans cells present
on the skin. The virus enters the cells through binding between viral membrane protein and receptor
protein on the Langerhans cell, specifically the C-type lectins called DC-SIGN, mannose receptor
and CLECSA. DC-SIGN, a non-specific receptor for foreign material on dendritic cells, seems to
be the main point of entry (9,10,11). The dendritic cell moves to the nearest lymph node. The
interaction of the viral glycoprotein with the cellular receptor induces viral intemnalization by
receptor mediated endocytosis and subsequent fusion with the endosomal membrane. The viral

-

5 contains methyltransferase pgd gu¥nynyltransferase and C terminal RNA dependent RNA polymerase
NS5 adds 5’ cap to the 5'UTR. NS3 other than protease action also performs the helicase function
genome replication. The polymerase builds new RNA strands based on the viral RNA, the helicase
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helps to separate these strands, and the methyltransferase adds methyl groups to the end of them, protecting
the RNA strands and coaxing the cell’s ribosomes to create viral proteins based on them (12).

Replication of viral genome for new progeny virus: The DENV contains cis acting element at
the 5 and the 3’ end of the genome that acts as the regulatory elements for its genome replication.
5' UTR of DENV genome contains 6 elements that are essential for viral replication (12), These

are:
Stem loop A (SLA)- non structural protein NS5 binds to the SLA region. This region is involved
in replication but not in translation.
Stem loop B (SLB) -this element is also conserved among the different members of Flaviviruses
and contributes to viral replication.
5 upstream AUG region (5'UAR)- 5 UAR is complementary to 3" UAR sequence and is required
for genome cyclization.
5' downstream AUG region (5'DAR)- The sequence CCAACG is located downstream of the
AUG and designated 5' DAR, the sequence is conserved in 4 serotypes of dengue virus, The
sequence is complementary to 3' DAR. DAR helps in 5'-3' genome internalization afid is
indispensible for —strand RNA synthesis. -
5'cyclization sequences (5'CS) - 5* UTR CS is complementary to 3' UTR CS and involved ir
genome cyclization.
C coding region hairpin (cHP)- 14 nt long sequence is required for replication as well as initiati
of translation. e
In dengue virus the + ve stand RNA genome is synthesized via the replication of —ve strand RN
by the RNA dependent RNA polymerase NS5, This —ve strand RNA then acts as a template for
synthesis of +ve strand genome. It is likely that in DENYV and other flaviviruses RNA capping as
methylation is coupled to RNA synthesis and this gives stability to the RNA genome.
Morphogenesis of viral particles: During the translation of viral proteins, several changes
in the host cell like the introduction of membrane structures that provide a membrane bound mi
environment required for viral genome replication and morphogenesis. Upon DEVN infectios
genomic RNA associates with ribozomes at the ER to translate viral proteins. Viral proteins
then processed to form RC. Assembly of RC requires formation of invaginations on ER mem :
This process is induced by NS4A and NS3 in conjunction with other cellular and viral protei
Viral replication takes place in ER invaginations. The interior of the vesicle connected with |
surrounding cytoplasm with pores. Following replication RNA is exported to the convol
membranes (CMs) which are locgged in close proximity to ER vesicle or invagination. CMs
derived from smooth ER membrane. The RNA assembled with C proteins and from nuc
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which is associated with some lipid droplets. Budding of the virus through ER occurs. The virion

travels to the distal ER and later to the golgi in secretory vesicles where virion maturation takes
place (12).

Secondary infection with different serotype leads to severe dengue:

Many studies in different regions of the world have documented that individuals exposed to
secondary infections are at greater risk of developing severe disease compared to individuals
exposed to primary infections due to antibody dependent enhancement (ADE), which postulates
the weakly neutralizing antibodies from the first infection bind to the second serotype and enhance
infection of FciR bearing myeloid cells such as monocytes and macrophages. This inhibits the y
interferonel dependent JAK STAT signaling pathway that normally induces the expression of
genes as well as proteins that give a resistance against vital infection. This may also cause an
enhanced replication and increased number of viral progeny that ultimately leads to severe dengue.

Current status of drug and vaccine development against dengue infection:

The need for a dengue vaccine is great and several live attenuated dengue candidate vaccines
are proceeding through clinical evaluation. The need to induce a balanced immune response against
all four DENV serotypes with a single vaccine has been a challenge for dengue vaccine developers.
A live attenuated DENV chimeric vaccine produced by Sanofi Pasteur has recently entered Phase
- 1l evaluation in numerous dengue-endemic regions of the world. Viral interference between J

serotypes contained in live vaccines has required up to three doses of the vaccine be given overa !
~ 12-month period of time. For this reason, novel DENV candidate vaccines are being develc;;c’d ]

with the goal of achieving a protective immune response with an immunization schedule that can
be given over the course of a few months. These neaEt-generation candidates include DNA vaccines, .
recombinant adenovirus vectored vaccines, alpha virus replicon and subunit protein vaccine (13). -
But most of these vaccines are under experimental studies. Beside the development of vaccines
scientist are trying to design drugs that will target the non structural proteins of dengue virus like

NS5 and NS3 to block the viral replication. Till then proper controlling of the vector is the only
Way to prevent the wide spread of dengue infection.

General conclusion:

The incidence of dengue has grown dramatically around the world in recent decades. Over 2.5

billion people — over 40% of the world’s population — are now at risk from dengue while WHO
currently estimates there may be 50100 million dengue infections worldwide every year. The

high incidence of occurrence of dengue infection and its severity demand the development of

vaccine and antiviral drugs and further undergtanding the viral genome replication as well as the
mteraction of different viral and cellular Tactors in the coming years may provide important clues

reduce the burden of the infection in the areas of the world suffering epidemics of DENV.
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EBOLA: “The Deadliest Virus on Earth”

Arijit Chaudhuri
Assistant Professor in Microbiology
Barrackpore Rastraguru Surendranath College

Introduction:

Ebola is the common term for a group of viruses belonging to genus Ebolavirus, family
Filoviridae, which cause Ebola hemorrhagic fever. The virus is named after the Ebola River Valley
m the Democratic Republic of the Congo (formerly Zaire), which is near the site of the first
recognized outbreak (1976). Ebola is believed to be a zoonotic virus, although despite considerable
effort by the World Health Organization no animal reservoir capable of sustaining the virus between
outbreaks has been identified. Ebola is considered as one of the emerging viruses rapidly expanding
#s range of host with a corresponding increase in detectable disease mostly showing a hypothetical
dead- end interaction with the human host. Ebola Virus is not extremely common. However, when
there is an outbreak, it is noted as extremely deadly, It is considered one of the most infectious
diseases due to it being able to spread quite easily through the transaction of body fluids (a dirty

le is a major cause, and, like AIDS, it is noted for its ability to travel via sexual intercqyrse.
This is more famous for Ebola’s twin, less deadly virus, Marburg). Ebola is perhaps not the deadliest
wirus due to its uncommon nature and its inability to spread as much as HIV (the virus that causes
AIDS), but it is perhaps the most violent. The span of time from onset of symptom to death is
wsually between 7 to 14 days. In regards to what virus kills the quickest, the Ebola Virus wins
first place.

Ebola virus eectronmlcph
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Epidemiology:

There are five identified subtypes of Ebola virus (EBOV). Four of the five have caused discase

in humans: Ebola-Zaire, Ebola-Sudan, Ebola-Ivory Coast and Ebola-Bundibugyo. The fifth, Ebola
Reston, has caused disease in nonhuman primates, but not in humans, As the nomenclature impli

Ebola is endemic to central Africa. The virus has caused outbreaks in Sudan, Ivory Coast, Gabon

Zaire (now the Democratic Republic of the Congo, Congo, and in South Africa.

Novel Ebola species caused 2007 outbreak In Uganda

The strain of Ebola that broke out in Zaire has one of the highest case fatality rates of
human pathogenic virus, roughly 90%,with case-fatality rates at 88% in 1976, 59% in 1994, %
in 1995, 73% in 1996, 80% in 2001-2002, and 90% in 2003. The strain that broke out latgs
Sudan has a case fatality rate of around 50%.
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Structure:

Electron micrographs of members of Ebolavirus show the viral filaments are variable in shape
and may appear as a “U", “6", coiled, circular, or branched shape. Virions are generally 80 nm in
diameter and variable in length, they can be up to 1400 nm long. On average however, the length
of a typical Ebolavirus is closer to 1000 nm. The nucleocapsid found in the center of the virions
is formed by the helically wound viral genomic RNA (linear, single-stranded. negative-sense
RNA, totaling 18900 nucleotides in length), complexed with the proteins NP, VP35, VP30 and L.
It has a diameter of 40 — 50 nm and contains a a central channel of 20 30 nm in diameter. Virally
encoded glycoprotein (GP) spikes 10 nm long and 10 nm apart are present on the outer viral
envelope of the virion, which is derived from the host cell membrane. Between envelope and
aucleocapsid, in the so called matrix space, the viral proteins VP40 and VP24 arce located.

Replication:

Ebola viruses contain seven structural proteins. The nucleocapsid proteins NP, VP35, VP3
and L are involved in transcription and replication of the viral genome. NP encapsidates
genomic RNA and is a major structural component of the nucleocapsid. L, the (RNA-depende
RNA polymerase), produces mRNAs and copies the negative-sense genome first into a positiv
sense antigenome and then this antigenome back into negative-sense genomes, thus replicati
the genomic information. VP35 serves as a cofactor for L, and VP30 is a viral transcription fagt
The major matrix protein VP40 is crucial for assembly and budding of new virions. VP24 1
minor matrix protein, has been shown to be involved in assembly of nucleocapsids, alth
VP24 itself is not part of them. Trimers of the glycoprotein (GP) form spikes at the surface of
virions, which have been ibwn to mediate attachment of virions to target cells as well as fusios
of the virus membrane with the target cell membrane.
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Paradigm showing key events in Ebola virus pathogenesis in primates
Expert Reviews in Molecular Medicine 2004 Published by Cambridge University Pross

esis:

of Ebola suffer internal bleeding agd external bleeding, severe hemorrhaging mental
are considered physically “drained” and suffer from vomiting of Ebola infected blood.
are noted for collapsing into themselves along with their flesh. It is also & pomt of
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Structure:
Electron micrographs of members of Ebolavirus show the viral filaments are variable in shape
and may appear as a “U", “6", coiled, circular, or branched shape. Virions are generally 80 nm in
diameter and variable in length, they can be up to 1400 nm long. On average however, the length
of a typical Ebolavirus is closer to 1000 nm. The nucleocapsid found in the center of the virions
is formed by the helically wound viral genomic RNA (linear, single-stranded, negative-sense
RNA, totaling 18900 nucleotides in length), complexed with the proteins NP, VP35, VP30 and L.
It has a diameter of 40 — 50 nm and contains a a central channel of 20 —30 nm in diameter. Virally
encoded glycoprotein (GP) spikes 10 nm long and 10 nm apart are present on the outer viral
envelope of the virion, which is derived from the host cell membrane. Between envelope and
nucleocapsid, in the so called matrix space, the viral proteins VP40 and VP24 are located.

Replication:

Ebola viruses contain seven structural proteins. The nucleocapsid proteins NP, VP35, VP
and L are involved in transcription and replication of the viral genome. NP encapsidates
genomic RNA and is a major structural component of the nucleocapsid. L, the (RNA-depen
RNA polymerase), produces mRNAs and copies the negative-sense genome first into a positis
sense antigenome and then this antigenome back into negative-sense genomes, thus replicati
the genomic information. VP35 serves as a cofactor for L, and VP30 is a viral transcription fagl
The major matrix protein VP40 is crucial for assembly and budding of new virions. VP24,
minor matrix protein, has been shown to be involved in assembly of nucleocapsids, alth
VP24 itself is not part of them. Tgimers of the glycoprotein (GP) form spikes at the surface of 1
virions, which have been sfwn to mediate attachment of virions to target cells as well as fus
of the virus membrane with the target cell membrane.
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Paradigm showing key events in Ebola virus pathogenesis in primates
Expart Reviews In Molecular Medicine 2004 Published by Cambridge University Press

athogenesis:

Victims of Ebola suffer internal bleeding apd external bleeding, severe hemorrhaging, mental
age, are considered physically “drafffed” and suffer from vomiting of Ebola infected blood.
ir ribcage are noted for collapsing into themselves along with their flesh. It is also a point of
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importance that, at least in non-human primates (specifically, African Green Monkeys) their flesh

“melts” into a form similar to “soup.”
The pathogenesis of infection is similar for all observed species of filoviruses. Dendritic cells,
airing the immune

monocytes and macrophages are implicated as sites of early infection, imp
response from the beginning. These infected cells not only become ineffective in combating the
virus, but may also serve as vehicles to transport virus to other locations throughout the body,
such as the lymph nodes, liver, lungs, and spleen. It has also been shown that infection of cells
with Ebola virus inhibits the activation and expression of immunomodulatory and antiviral genes.
such as MHC Class 1, IRF1, and PKR, allowing infected cells to escape immune surveillance,

EBOV spreads through the blood and replicates in many Organs, causing focal necrosis of the
liver, kidneys, lymphatic organs, ovaries and testis, Capillary leakage, shock and acute respiratory
disorders are observed in fatal cases. Patients usually die of intractable shock without evidence
an effective immune response. Even when recovery is under way, survivor do not have detectab

neutralizing antibodies.

Treatment:

Treatment is primarily supportive and includes minimizing invasive procedures, balanci
electrolytes, replacing lost coagulation factors 10 help stop bleeding, maintaining their oxyg
and blood levels and treating them for any complicating infections. Despite some initial anecdo
evidence, blood serum from Ebola survivors has been shown to be ineffective in treating

virus. Interferon is also thought to be ineffective.

Vaccine approaches:

Attempls to provide immunization against Ebola virus with conventional vaccine technolog
have not been successful. Now, a research team from the Howard Hughes Medicaminstitute
developed what appears to be the first effective vaccination against the Ebola virus. The t
immunized guinea-pigs against Ebola by intramuscular injection of a DNA vaccine made up
plasmids containing Ebola yirus proteins. The animals were protected from infection
challenged with the virus two and four months after immunization.

Status of Ebola:

Ebola virus infection is widely considered the “nastiest” of viral diseases and fatal ina majors

kills them in a mattes

days. The virus gained notoriety after an outbreak in Zaire in 1995 killed 244 people. Furts

attention came with the publication of 'The Hot Zone',
outbreaks of Ebola in Africa and a near outbreak in suburban Virginia. “Outbreak™, a film

Dustin Hoffman, added to the public hysteria.
. Due to its” high lethality and the fact that no approved vaccine or treatment is available,
is classified as a biosafety level 4 organism; as well as a category A bioterrorism agent

CDC.
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Library 2.0: Web 2.0 Services in Library

Joydip Chandra
Librarian, Barrackpore Rastraguru Surendranath

Instructions

Libraries, in general, are considered as the foundation, epicenter, and hub of both formal and
informal education, primarily by imparting information to the right person, at the right time, in the
right way. Now the world is shifting from a Library-centered to an information- centered society.
Resources are shifting from paper-based documents to predominantly digital documents, i.e. using
search engines, online databases, data mining, etc. Besides, warehouse of books, the primitive
concepts for libraries, had shifted to automated library and then to digital library & virtual library

#nd presently it has shifted to Library 2.0. With such changes, the structure and nature of library as
well as the LIS profession have also changed in a dynamic way.

W N~ v

5 = 3=

In the recent century, Internet and its advanced/improved version (Web 2.0) are playing a pivotal
#ole in extending some of the very important library services. It is interactive, context rich and
10 use. When applied in libraries, it has the potential of promoting participatory netwogking
xre both librarians and users communicate, collaborate and co-create context of their interest.

1. WEB 2.0 AND ITS COMPONENTS

Today, libraries are using the latest technologies and trends to make their services popular and
¢ friendly. The concept of a library as physical place where one can visit to get information is
gudly changing to a social cyberspace where users access, communicate and contribute to existing
wwledge. This is because the modern library of the 21t century is characterized with collective

vledge creation and enabling technologies; and also a movement away from the old stereotype,

ional and one directional library services to users to a more dynamic, two-way
unicational network environment.

#s components are divided into three broad categories such as information push/pull, information

and information exchange which can be subdivided as shown in the above diagram. Web

-0 tools tend to make a huge difference in the way we choose to collaborate with others. That is
% reason why it is called “Social Media”.

When web 2.0 is applied in the libsary cBatext it is called “Library 2.0". In practice this
ally means the library's use and/ or participation in social media platforms.

S——
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INFORMATION INFORMATION INFORMATION
PUSH/PULL RETRIEVAL EXCHANGE
WEB 2.0 APPLICATIONS

WEB 2.0 APPLICATIONS IN LIBRARIES
r
Library should change the pattern, mode and packaging of the services to convince the users
that library still is the better alternative when compared to commercial search engines. So with
the up gradation of Web 1.0 to Web 2.0, it is time for libraries to explore the versatility of this

form to enrich its users. In India most of the changes in library systems are initiated by

wide plat
(Indian Statistical

the higher academic institutions like IITs (Indian Institute of Technology), ISIs
Institute), NITs (National Institute of Technology), [IMs (Indian Institute of Manageiftent), CSIR
Laboratories, Indian Institute of Science, etc. Here an attempt is made to explore the areas of Web
2.0 that would be beneficial for the Library & Information centres to serve its clients in an interactive
way, Effort has been made to identify the use of such services by the higher academic institutio '

of India.

The article “The Prevalence and Use of Web 2.0 in Libraries™ | investigates the prevalence
use of Web 2.0 applications of 90 websites of libraries from North America, Europe and Asia.
findings reveal that all three categories of Web 2.0 applications, namely, those that suppe

etrieval, and exchange, have been adopted in libraries across the th

information push/pull, r
The way

regions, with libraries in North America leading their European and Asian counterparts.
in which individual Web 2.0 applications have been used are also detailed. The article “Soc
Media in Libraries: its like, Complicated” considers how some major libraries across the w
are using social media platforms. The purpose of the paper by N.S. Harinarayana and N. Vasant
Raju® is to explore recent trends_in the application of Web 2.0 and Library 2.0 features
exemplified through university library web sites around the world. However the applicatios
Web 2.0 in academic libraries of India has not been dealt with in detail so far. The study prope
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amethodological framework for employing Web 2.0 tools in academic libraries. Barsky and Purdon
* discuss usage of social networking sites in libraries with exemplary notes on a few libraries
using SNS. A survey of the application of Web 2.0 in Australasian university libraries has been
reported by Nguyen '°. It adopts a content analysis method for the home pages of 37 libraries. The
survey reports that among Web 2.0 technologies utilized by Australasian university libraries, RSS
was the most widely applied technology and instant messaging was the least used technology. In
an earlier survey, Xu “surveyed 82 academic libraries of New York State and Long Island in the
USA. Her study found that blogs, IM and RSS were the main Web 2.0 applications which have
been used extensively compared to social bookmarking, social networking sites and podcast.
LIBRARY 2.0

The very first concept that came into being shortly after Web 2.0’s popularity is Library 2.0,
The concept emerged due to the varied usage and relevance of Web 2.0 tools for marketing the
21% century libraries and information organizations. The idea of Library 2.0 was first generated
B Michael Casey * and published in his blog, Library crunch 2006. Library 2.0 can be defined as
& set of innovative technologies and services that are integrated with the library, facilitating the
of library resources and services, allowing library users to participate and keeping the librarians

ted in their field. It has been developed in order to facilitate communication between library
the user. Thus one can put it in the following way:*

Library 2.0= Traditional Library + Web 2.0

i the advent of the digital age internet is having a complete sway over the library services,
snge forall organizations, particularly acute for people working in the information industry,

%o harness and exploit these communication channels to the best effect. The disputed and
gtive term Library 2.0 is open to interpretation but what is clear is that in a networked society
=vice is likely to be increasingly virtual, participatory and collaborative with the focus on
wred change and participation. In this scenario, also termed radical trust, the library becomes
mied. Engaging with social media is a step towards this scenario,

@clusion

s can do a whole lot of things with Web 2.0depending upon the specific requirements
Mping needs of the library users, patrons and staff. This paper is an effort towards
the need and usage of the abovegnentioned social networking sites in the academic

% India. Conceptually, Library 2.0 is rooted in the global Web 2.0 discussion, and the
Hiterature often links the two concepts.
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WEB 2.0 APPLICATIONS IN LIBRARIES .

‘ Library should change the pattern, mode and packaging of the services to convince the use
: that library still is the better alternative when compared to commercial search engines. So wi
| the up gradation of Web 1.0 to Web 2.0, it is time for libraries to explore the versatility of th
wide platform to enrich its users. In India most of the changes in library systems are initiated

\ the higher academic institutions like IITs (Indian Institute of Technology), ISIs (Indian Statisti
\ ! Institute), NITs (National Institute of Technology), [IMs (Indian Institute of Manag@Ment), CS
Laboratories, Indian Institute of Science, etc. Here an attempt is made to explore the areas of W

‘ 2.0 that would be beneficial for the Library & Information centres to serve its clients in an interact
[ way. Effort has been made to identify the use of such services by the higher academic instituti
of India.

The article “The Prevalence and Use of Web 2.0 in Libraries” ! investigates the prevalence
use of Web 2.0 applications of 90 websites of libraries from North America, Europe and Asin. T
findings reveal that all three categories of Web 2.0 applications, namely, those that sup
information push/pull, retrieval, and exchange, have been adopted in libraries across the
regions, with libraries in North America leading their European and Asian counterparts. The w
in which individual Web 2.0 applications have been used are also detailed. The article “S
Media in Libraries: its like, Complicated” considers how some major libraries across the w
are using social media platforms. The purpose of the paper by N.S. Harinarayana and N. Va
Raju* is to explore recent trends in the application of Web 2.0 and Library 2.0 features
exemplified through universisy libPary web sites around the world. However the applicatios
Web 2.0 in academic libraries of India has not been dealt with in detail so far. The study pro
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Library 2.0= Traditional Library + Web 2.0

With the advent of the digital age intenet is having a complete sway over the library services. {
challenge for all organizations, particularly acute for people working in the information industry,
how to harness and exploit these communication channels to the best effect. The disputed and
jective term Library 2.0 is open to interpretation but what is clear is that in a networked society
service is likely to be increasingly virtual, participatory and collaborative with the focus on
centered change and participation. In this scenario, also termed radical trust, the library becomes
generated. Engaging with social media is a step towards this scenario.
Conclusion

Librarians can do a whole lot of things with Web 2.0depending upon the specific requirements r
changing needs of the library users, patrons and staff. This paper is an effort towards
ishing the need and usage of the above mentioned social networking sites in the academic

of India. Conceptually, Library 20 is rooted in the global Web 2.0 discussion, and the
tonal literature often links the two concepts.
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Library should change the pattern, mode and packaging of the services to convince the users
that library still is the better alternative when compared to commercial search engines, So wi
the up gradation of Web 1.0 to Web 2.0, it is time for libraries to explore the versatility of th
wide platform to enrich its users. In India most of the changes in library systems are initiated §
the higher academic institutions like IITs (Indian Institute of Technology), ISIs (Indign Statistic
Institute), NITs (National Institute of Technology), [IMs (Indian Institute of Management), CS
Laboratories, Indian Institute of Science, etc. Here an attempt is made to explore the areas of W
2.0 that would be beneficial for the Library & Information centres to serve its clients in an interacs
way. Effort has been made to identify the use of such services by the higher academic instituts

of India.
The article “The Prevalence and Use of Web 2.0 in Libraries” ' investigates the prevalence
use of Web 2.0 applications of 90 websites of libraries from North America, Europe and Asia
findings reveal that all three categories of Web 2.0 applications, namely, those that sug
information push/pull, retrieval, and exchange, have been adopted in libraries across the
regions, with libraries in North America leading their European and Asian counterparts. The
in which individual Web 2.0 applications have been used are also detailed. The article
Media in Libraries: its like, Complicated” considers how some major libraries across the
are using social media platforms. The purpose of the paper by N.S. Harinarayana and N. V
Raju* is to explore recent tgendssin the application of Web 2.0 and Library 2.0 fean
exemplified through university library web sites around the world. However the applic
Web 2.0 in academic libraries of India has not been dealt with in detail so far. The study ps
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a methodological framework for employing Web 2.0 tools in academic libraries. Barsky and Purdon
* discuss usage of social networking sites in libraries with exemplary notes on a few libraries
using SNS. A survey of the application of Web 2.0 in Australasian university libraries has been
reported by Nguyen '°. It adopts a content analysis method for the home pages of 37 libraries. The
survey reports that among Web 2.0 technologies utilized by Australasian university libraries, RSS
was the most widely applied technology and instant messaging was the least used technology. In
an earlier survey, Xu “surveyed 82 academic libraries of New York State and Long Island in the
USA. Her study found that blogs, IM and RSS were the main Web 2.0 applications which have
been used extensively compared to social bookmarking, social networking sites and podcast

LIBRARY 2.0

The very first concept that came into being shortly after Web 2.0s popularity is Library 2.0
The concept emerged due to the varied usage and relevance of Web 2.0 tools for marketing the
21* century libraries and information organizations. The idea of Library 2.0 was first generated
by Michael Casey * and published in his blog, Library crunch 2006. Library 2.0 can be defined as
a set of innovative technologies and services that are integrated with the library, facilitating the
use of library resources and services, allowing library users to participate and keeping the librarians
updated in their field. It has been developed in order to facilitate communication between library
and the user. Thus one can put it in the following way:*

Library 2.0= Traditional Library + Web 2.0

With the advent of the digital age internet is having a complete sway over the library services.
The challenge for all organizations, particularly acute for people working in the information industry,
is how to hamess and exploit these communication channels to the best effect. The disputed and
subjective term Library 2.0 is open to interpretation but what is clear is that in a networked society
library service is likely to be increasingly virtual, participatory and collaborative with the focus on
user centered change and participation. In this scenario, also termed radical trust, the library becomes
user generated. Engaging with social media is a step towards this scenario.

Conclusion

Librarians can do a whole lot of things with Web 2.0depending upon the specific requirements
and changing needs of the library users, patrons and staff. This paper is an effort towards
establishing the need and usage of the above mentioned social networking sites in the academic
libraries of India. Conceptually, Libfary 2 0 is rooted in the global Web 2.0 discussion, and the
professional literature often links the two concepts.

| 3
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| Abstract

Red Oleanders cannot be tied down Lo one definite meaning. The focus in this paper will be on one of the many:
F the journey from life, death and in— between - a pattern, however essentially Indian, once deciphered and explained

is bound 1o give this play a universal significance. Red Oleanders, in many Ways, offers an equivalence of the dis-
course of the swadeshi — samaj and provides a narmtive of the nation. Bohurupee still seems to remain us the defini-
{ive theatrical version of the play. The focus of this paper is again on nationalism, conflict between communities {the
ruler and the common people) and womanhood. r

Introduction

Rakta Karabi first appeared in Prabasi, a Bengali journal in 1924 and in the same year the |
translation of the play by the poet himself, named Red Oleanders, and was published in the
S 4 Visvabharati Quarterly. The Westem critics were prompt to label Red Oleanders as a disaster. The
| interconnected symbols that arose from the Indian life, philosophy and religion, and fMeproblem

of rendering them in English created a communication gap between the poet and his westemn
readers. (Chaudhuri, 57) Times Literary Supplement came up with the following comment: ‘1t 1s
frankly difficult to make anything of the symbolism...For the greater part of the time it is quitg
impossible to discover what is happening..." (Lal, 72 — 73). The Saturday Review of Literature of
18" September 1926 had almost a similar view: ‘We confesstoa steadily growing sense of baffled
bewilderment as we read page after page of Red Oleanders’ (Lal, 73). The Dublin Evening of 2*
July 1925 considered Red Oleanders a vague drama with ‘shadowy figures’ meandering throu
the pages (Aronson, 100). Tagore's reaction to all these criticisms is recorded in the Visvn—Bhnm.ti
Quarterly of October, 1925. He writes: J
Some few criticisms of my Red Oleanders that have appeared in the English papers
have convinced me that to a considerable portion of my readers in England :r
play of mine seems obscure in meaning. Such a fact, I believe, usually comes as a
surprise to an author, because generally a work of this nature springs from the
vision that isesividto himself and a feeling that belongs to his direct experience. It
is not for me to discuss the literary qualities of this book, which, being a mere
translation, can have no pretension to a permanent place as literature in a language.
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not the author’s own. However, | think, in Justice to myself, I should make it clear
that it has a definite meaning which legitimately claims literary expression (‘Red
Oleanders: Author’s Interpretation’, 20).

The Play

Nandini, the emblem of Nature, impersonal love, determination, courage, rebellion, and
liberation, comes to Yaksha Puri that thrives on a systematic mechanization of human resources to
Serve a corrupt tyranny. She acts as a catalyst for a change in a repressed society deprived of the
light of freedom and resigned 1o its bleak lot. The King is imprisoned behind an iron curtain of his
own making. The hierarchical power structure has a Governor with a band of assistants and a well
— equipped army to tyrannize the diggers and thereby force them 1o dig out gold from the dark
recesses of the earth. The other characters who play pivotal roles in the play are the Professor,
Bishu - the sad musician, Chandra - the carth-bound wife of Phagulal, Gossain — who uses religion
to serve the purpose of the Governor; and of course Ranjan — whose unseen presence in the
background radiates an aura of completeness from the beginning till the end. Ranjan inspires fear
and hope, hatred and love, insecurity and fulfillment in the hearts of all who perpetually wait for
his arrival in Yakshapun either with apprehension or expectation. (Chaudhuri, 58) 4
Everything in Yakshapuri is ‘made-up’. As the Professor says: ‘The naked is without a credential,
its made-up clothes that define us' (243). Here comes Nandini who is not ‘the sunlight gleaming
through the forest thickets (that) surprise nobody, but the light that breaks through a cracked
wall..." (242). Yakshapuri is a ‘city under eclipse’. The Professor describes ‘the shadow demon,
which lives in the gold caves' and *has eaten into it’. *It is not whole itself, neither does Lallow
" anyone else to remain whole' (245). Chandra echoes this fragmentary existence when she says
‘...we are closely fitted to their profits only, like husks to grains of corn — with nothing of us left
over? (251), The diggers are identified only with numbers like 47V or 69Ng. The satire is stinging
and we are transported to Tagore’s Tasher Desh or House of Cards (a satire on the rigidity of class '
systems during British Raj), originally written as a short story and then expanded into a dance ;
opera in 1933 — inspired primarily by Alice in Wonderland.
Nandini is decked with Red Oleanders - red for Nandini is the color of Ranjan’s love, while for
the Professor and the system of Yakshapuri red is a beauty that instills fear. Red is also the color of
rebellion that liberates the spirit and shatters the imposed restrictions. All parts of the red oleander
tree are extremely toxic and can prove to be lethal even when dried. The red oleander hence also
stands for a deadly beauty. While Nandini adores the red oleander she also knows it for certain that
she needs to remain indebted to the roots that delve deep into the darkness of the earth to draw =~ |
nourishment for it so that it can enjoy the light of the world above. Nevertheless, she is not ignorant
of the limitations: ‘the living earth gives itself up in love and life and beauty, but when you rend its
bosom and disturb the dead, you bring up with your booty the curse of the dark demon, blind and
hard, cruel and envious’ (247). The King has the strength to pull up blocks of stone, iron and gold

gj




50 l BRSN Vision l Vol 2
|
from the dark depths of the earth but lacks the power of magic that manifests itself through the
growing grass and the blossoming flowers. Nandini weaves a web of magic around her. Her strength
lies in her softness. The Kings rules by the exercise of brute force. Ranjan leaves Nandini free only
to hold her fast. The King spends his time ‘in knotting the binding rope’ (249). Unfortunately
*everything else can be tied except joy’ (249). If the King is a desert, *parched, bare, and weary”
Nandini is just ‘a tiny blade of grass'. The flaming thirst of this desert licks up one fertile field
after another, only to enlarge itself. However, it can never annex the life of the frailest of grasses’
(249). The King desperately wants to exist without knowing the meaning of life. *Cut off from life,
he spends himselfin repressing life’ (265). The King projects an instance of overgrown power that
‘crushes itself inwardly by its own weight' (249). In Nandini the King discovers ‘the dance rhythm
of the All... The rhythm that lightens the enormous weight of matter. To that thythm the bands of
stars and planets go about dancing from sky to sky..." (249).

Kenaram Gossain, the High Preacher, sent by the Govemor to give moral lessons to the diggers
reminds us of the ‘magoj dholai’ or brain — washing of the laborers in Satyajit Ray's film Hirak
Rajar Deshe. And this leads us to the topsy — turvy talk of Bishu — the sad philosopher who
believes ‘there are sorrows, to forget which is the greatest of sorrows" (261). He distinguighes
between the ‘pain of desire for the near’ that belongs to the animal and ‘the sorrow of aspiration
for the far’ that belongs to man. ‘That far away flame of ...cternal sorrow is revealed through
Nandini’ (261). If he is the music, then Nandini is the *hollow of the flute’ (267). Nandini’s heant
soars in his voice, her *pain cries in his tunes’ (267). He is the ‘observe side of Ranjan, on which
falls the shadow™ (267). /

And now who is Ranjan? If the King is represented by the falcon —the symbol of bifite strcnglh;l
Nandini by the dove - the symbol of love, the Ranjan is the Blue Throat - Nilkantha — the symbol
of victory. He is the culmination of love, strength and knowledge. ‘Ranjan holds an oar in each
hand and ferries (Nandini) across the stormy waters; he catches wild horses by the mane and ridq’s
with her through the woods; he shoots an arrow between the eyebrows of the tiger on the spring.
and scatters her fear with loud laughter.” His life is tumultuous and he can *desperately stake his all’

on the game’ (262). Nandini loves Ranjan ‘as the rudder in the water might love the sail in the sk'v
answering its thythm of wind in the rhythm of waves' (264).

The King saves a frog that had remained in a hole for 3000 years from existing forever by
smashing its shelter. He thus learns the difference between living and existing — the state of death
— in - life. Nandini tempts the King tomove out of his secret chamber, the stone walls of which fal
away — only to discover Ranjan lying dead, killed by the King’s henchmen. In the climactic scm
the King — a prisoner of his own oppressive regime — tums against it and joins Nandini W
emerges as the stereotype of the awesome power of the eternal woman — the emblem of ‘shakti’
Similarly Ranjan leaves his seongifering call’ in his death. Nandini is sure that ‘He will live again,
he cannot die’ (295). As she cries: *1 did await his coming, and he did come. | still wait to prepare
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for his coming again, and he shall come again’ (295). Nandini follows Ranjan and is followed by |
the King, elated at his newly acquired ability to die. He cries out in joy: ‘At last I found the
meaning of death. | am saved!” (296). The Professor throws away his books to follow the King
who in his words *has at last had the tidings of the secret of life, and has gone off in quest of it’
(297). Phagulal sees the red streak and Bishu, who prepares for his *last lonely journey’, concludes
that Nandini and Ranjan have at last been united and it has been a ‘red marriage’ (297),

Tagore had an enlightening conversation with Pandit Khitimohan Sen Shastri a few days before
his death on the subject matter of Rakta Karabi. On this occasion he had quoted from the Upanishads
which preaches the indestructibility of life. He recollected an incident that had inspired the play. A
red oleander tree had been accidentally crushed by pieces of discarded iron. But suddenly one day
the poet saw a beautiful red oleander branch tearing through the lifeless debris carrying a red
oleander on its breast — as if it was trying to win the world with love. The flower created, it seemed
from the blood of its cruelly pierced breast, questioned the world's ability to efface it from the
surface of the earth. We are immediately reminded of Kishore who at the beginning of the play

describes the one and only red oleander tree, ‘discovered after days of search, nearly hidden away
behind a rubbish heap' (241).

Tagore wrote a speech introducing the play, never delivered because the play could not be
staged during his life time: '
There is an antinomy between men as individuals and men as members of a
class...My play is about an individual man as a member of a class. ..Rakta Karabi
» depicts a woman named Nandini. See her emerge as an individual in the middT®of
the oppression that surrounds her. See the tears and the laughter which rises upwards
like a gurgling fountain forced to rise by the constraint at the point of issue. If you ,
look at the whole picture, you will find enjoyment in it. Or else you can search for )
meanings hidden under the petals of the red oleander and if that causes a problem
the responsibility is not mine (Bhattacharya, 159).
And we have an interesting diary entry of 1924 on this play: .

When the joyful life — force that is in woman, fails to inspire Man’s endeavors,

then the mechanical element dominates the creative. That is when the machine '
man creates hurts human beings. This is the thought that had found expression in

my play Rakta Karabi. In Yakshapuri, Man delves deep into the earth to bring out .
gold with relentless exertion of force. The lust for unremitting acquisition is such £
that there is no room for what is beauteous in life. There enters woman, enters
Nandini, and thus the mechanical encounters life — force... (Bhattacharya, 161).

Sombhu Mitra traces a sense gl; decgy and waste in the last few words of the song tha
ends the play: “The earth’s mantle of dust is filled with ripe corn!” He notices a definite change of

. —— Ty
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tone when compared with the line sung earlier: ‘Her (autumn’s) basket is heaped with corn”. To

quote Sombhu Mitra:
If a faulty organization was not forced on the society, if youth was allowed a free
play in its area of activity, so much of the ripe harvest would not have been scattered
to the dust...there would not have been such a waste of the basketful of ripe
harvest (Ghosh, 77).

In the Bengali version the line ‘dala je tor bhoreche aaj paka phasale’ changes to “dhular
anchal bhoreche aaj paka phasale’. The renowned poet Sankha Ghosh contradicts Sombhu Mitra
focusing on the words “anchal’ (mantle) and ‘bhoreche’ (filled) as indicative of abundance and
fulfillment. He traces an indestructible optimism in the ending lines of the play:

“The marks of blood’, ‘red oleanders’ and ‘ripe harvest’ all mingle and combine
into a sense of collection — not in any metaphysical sense, not in any supernatural
sense but just in this sense that some deaths may be unavoidable in conflicts
during social transition but they cun never silence us, they can serve as our
inspiration for the next line of action — and so we hear his *deathless voice’, lis
unwasted life (Ghosh, 77).

Conclusion

The name ‘Nandini® in Bengali means *a giver of joy' and it is the joy that arises out the
death of mere existence and the celebration of life as it should be lived that sums up the final
impression of this richly allegorical play — the stage worthiness of which has often been qugstioned.
(Chaudhuri, 61) The play has been written and executed marvelously as like Tagore’s other works
which are again unquestionable.
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An Introduction to Supramolecular Chemistry:

Competitor of Nature

Nilay Karchaudhuri
Asstt. Professor, Deptartment of Chemistry

The field of Supramolecular C hemistry has been defined as “Chemistry beyond the molecule™
Itis an investigation of new molecular systems. The most important feature of this new molecular
system is that individual covalently bonded molecular binding blocks are held together reversibly
by intermolecular forces (Supramolecular glue) and not by covalent bonds. As biological systems
provide inspiration, organic and inorganic chemistry are required for the syntheses of pre-designed
supramolecular components, physical chemistry to understand their properties - these certainly
indicate the multidisciplinary nature of Supramolecular Chemistry,

The most important concept of Supramolecular Chemistry is the ides of co

mplementarity
which Emil Fischer (1894) described as the “Lock and Key principle”

the active site of the enzyme being complementary to the transition state of the catalyzed reaction,
Perhaps the most impartant example of complementarity is the base pairing in the DNA dg{ble
Jhelix structure where adenine complements thymine and guanine complements cytosine.

Lock and Key Model

F oy ¢
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ONA DOUBLE HELIX FLATTENED

p=phosphete

s=deoxyribose
sugar

T=thymine
A=adenine

C=cytosine
G=guanine

Now. what is that very special supramolecular glue? (t is combination of followed weak non |
covalent interactions. They nclude: ’

1.

!J

3.

Electrostatic interactions (ion-ion, ion-dipole, dipole-dipole) based on the coulombic ;
attraction between opposite charges. lon-ion interactions are non directional whilst for
jon-dipole interactions, these are typically directional for optimal binding efficiency. The'
strength of such interactions is around a 250 KJ/mo! where as the bond energy of typical
single covalent bond is around 350 KJ/mol to 942 KJ/mol. ,

Arrays of hydrogen bonds (bond energy of a typical hydrogen bond is 20 KJ/mol) are’
employed in the DNA double helix. The directional nature of hydrogen bonds combinaz‘
with a precision with which the individual components led into molecular systems max

it a very special supramolecular glue.

-
n-n stacking imemctf?ns. can also be used as Supramolecular glue, occur in a ‘face o

e —————————
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face (sandwich)', ‘edge to face (T-shaped)’, and parallel-displaced manner.

...... 4
face to face cdgc to face parallel-displaced
(Sandwich) ( I'-shaped)
This attractive force is electrostatic in nature where as gas phase calculation shows that
dispersion forces are considered to be the principal contributor to the overall interaction. Origin

of electrostatic interaction may primarily result from through space interactions with the substituents
for the majority of stacking configurations.

4. Dispersion forces or induced dipole-induced dipole interactions are attractive forces
between molecules that occur when instantaneous dipoles around each molecule interact
favourably. These van der Waals forces are believed to provide additional enthalpic
stabilization to the coordination of a hydrophobic guest into a hydrophobic cavity.

5. Hydrophobic effect: the specific driving force for the association of apolar binding partfess
in aqueous solution is the origin of hydrophobic effect. This is due to the guest complexation
inside of a hydrophobic pocket of a receptor with a release of ordered water molecules

resulting a favourable increase in entropy. This incidence also provides an enthalpic force }

for apolar guest coordination through maximizing hydrogen bonding among the disorded

water molecules, ]

6. Classical coordination chemistry with steric interaction also play a key role in determining
the selectivity of a receptor species for a particular substrate and the stability of a specific
complex.

e e

These type of interactions can be used individually or in concert to maximize the selectivity L

and tunability of Supramolecular molecules.

The accurate characterization of Supramolecular complexes is a large and very complex field. {

The dynamic and reversible nature of the non covalent interactions that contribute to formation of
these network structures give these supramolecules the intrinsic ability to response to external
stimuli such as Nuclear Magnetic Resondhce spectroscopy, X-Ray techniques, microscopy
techniques, computational techniques, dynamic light scattering etc. etc.
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|. Crystallography: A crystal structure of the host-guest complex is the most convincing
evidence of a Supramolecular interaction. It clearly shows the binding sites and gives
information about the interactions that hold the guest in place. However, it has got a small
limitation: it is valid for solid state only, still inapplicable to liquid or gas state.

NMR: Many atomic nuclei (and not alll) posses nuclear spin and thus detectable by NMR
spectroscopy. As the electronic environment of the nucleus is monitored by NMR, it is a
sensitive technique to have a guidance of molecular interactions.

3. NMR titration: NMR spectrum of a solution of the receptor is measured and then the
guest is added in small proportions. The NMR resonances are of the host are monitored
and if binding occurs the protons which from hydrogen bonds to the guest are strongly
affected. Structural information about the supramolecule are thus obtained. This technique
may be performed by any NMR active nucleus provided the electronic environment of
that particular nucleus is perturbed during molecular recognition. The geometry and
coordination between host and guest can be exactly specified by the use NOESY (Nuclear
Overhauser Effect Spectroscopy: correlating nmr resonances that are physically close)
technique. -

(S

L 4. Electrospray mass spectrometry(ES-MS) is also used for characterization of
l supramolecules as it provides a mild solution phase method of ionization.

5. UV-Visible spectroscopy: As their spectra are sensitive to complex formation can also be
~ , effective for characterization of supramolecules.

6. Size-exclusion gel can be useful for finding the aggregate mass. e

Is it hopeless for a chemist to try 1o design super-molecules?

“It will be many years before our understanding of molecular structure becomes great enough

to encompass in detail such substances as the proteins, but the attack on these substances by’
the methods of modern structural chemistry can be begun now, and it is my belief that this

attack will ultimately be successful™

Linus Pauling, 1939 :
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Child Prostitution : Global Health Burden, Research
Needs and Interventions

Rahul Shaw
B.A., Ist Year

Introduction

About one quarter of India’s population comprises of girl childen up 1o the age of 19 years.
However, they are discriminated socially, psychologically, economically and sexually. This gender
discrimination is socially defined and continues from cradle to grave. One of the India's most
striking characteristics is it's material poverty. An estimated 40% of the India's population lives in
poverty. In a patriarchal set up, most sections of society that are affected is women and girl
children. Violence against women, assault and rape of women are not individual sexual or physical
crimes. Description seems to characterize the lives of India's poor. This desparate poverty is often
cited as the root of India's growing prostitution problem.

The Problem of Child Prostitution
" Some eye-opening facts in this regard =

————

e The average age of girls supplied to the brothels in the last two years has decreased from
14 to 16 years to 10 and 14 vears. A girl between 10 and 12 years fetches the highest price.

-

e There is a myth that a man can rid himself of sexually transmitted diseases if he sleeps
with a virgin hence the fear of HIV/AIDS has increased the demand for virgins and children. !

e Trafficking is another problem which India focus - About 7,000 sexworkers cross over
Nepal into India every year. 66% of the girls from families where the annual Income is '
about Rs. 15000. These may be hold by their parents deliverd with premises of marriage '
or a lucrative job and sold to brothel owners. Between 40%-50% are believed to be under .
I8 years which is the age of consent in India, some are as young as 9 to 10 years old. f

e Child sex workers are not confined to big cities. A survey in Bihar revealed that roadside
brothels for truck drivers in the Augangabad and Sasaram district offered workers aged
-
between 6 to 18 years.

L_——-———ﬁ—-——-———-'J
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e Everyday about 200 girls and women in India enter prostitution and 80% of them against
their will. At the current rate of growth by 2005, one of every five Indian girl children will
be a child prostitute.

Child Prostitution and the Law

[ndian constitution has guaranteed fundamental Right to save and protect the human life under
Article 21 and also Article 23(1) provides that trafficking in human beings is prohibited and any
contravention of these provisions shall be an offence. Besides the Fundamental Rights the following
directive principles also have relevance (Article 39(a), 39(b), 39(F), 42, 46 and 47 etc.). Under
these provisions of the Indian Evidence Act 1872, Section 114(a) and 151 are relevant in the
context of trafficking. Also section 51(2), 53(2), 98. 160, 327(2) of the CrPC have relevance in
this context. Provisions made also in the IPC to deal with sexual offences. Sections, 372, 373,
354,366, 497 and 498 give the power and strength to women. The immoral trafficking Pmen;ipn
ACT, 1956 (PITA) passed by both house of parliament came into force from monday 26th January
1987, is the main statute dealing with sex workers in India does not criminalize prostitution or
prostitutes per se, but mostly acts by third parties facilitating prostitution like brothel keeping,
living off earnings and procuring, even whose sex work is not worked. The PITA also contains §
provision for presumption of suilt on the part of a person uncertain circumstances whgn the victir'J
is a child who has been sexually abused. The current |aws in India that legislate sex workers are
fairly ambiguous. The primary law dealing with the statue of sex workers in the 1956 law suffered
to as the immoral traffic (supression) Act or SITA. The punishment for procuring, inducingzor

taking away persons for prostitution has been enhanced Lo a minimum of three years and maximum
of seven years of rigorous imprisonment. Fesible detention for the purpose of prostitution can
also be punished with seven years 10 life term. In addition the law provides for special police
officers, non official advisory body and police officers specifically assigned 1o stop trafficking to
be appointed by Central Government; &5 well as special courts to deal with cases under the Act. I

..... Ao fr the safecuards to these reserved girls who can also stay these for a maxinmin

St :
eps that should be ‘:ake.n to fight child prostitution

Formal Education should be made available to those victims who are still within the schoaol

o . :
going age. The Central and State Government in partnership with NGO's should provide gender

sensitive market driven vocational traini
training to all those rescued victims : ;
A education. who are not intrested in
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e Everyday about 200 girls and women in India enter prostitution and 80% of them against

their will, At the current rate of growth by 2005, one of every five Indian girl children will
be a child prostitute.

Child Prostitution and the Law

Indian constitution has guaranteed fundamental Right to save and protect the human life under
Article 21 and also Article 23(1) provides that trafficking in human beings is prohibited and any
contravention of these provisions shall be an offence. Besides the Fundamental Rights the following
directive principles also have relevance (Article 39(a), 39(b), 39(F), 42, 46 and 47 etc.). Under
i these provisions of the Indian Evidence Act 1872, Section 114(a) and 151 are relevant in the
context of trafficking. Also section 51(2), 53(2), 98, 160, 327(2) of the CrPC have relevance in
this context. Provisions made also in the IPC to deal with sexual offences. Sections, 372, 373,
354, 366, 497 and 498 give the power and strength to women. The immoral trafficking Prevention
ACT, 1956 (PITA) passed by both house of parliament came into force from monday 26th January
1987, is the main statute dealing with sex workers in India does not criminalize prostitution or
prostitutes per se, but mostly acts by third parties facilitating prostitution like brothel keeping,
living off earnings and procuring, even whose sex work is not worked. The PITA also contains a -
provision for presumption of suilt on the part of a person uncertain circumstances wheggthe victim ~
is a child who has been sexually abused. The current laws in India that legislate sex workers are '
fairly ambiguous. The primary law dealing with the statue of sex workers in the 1956 law suffered
{o as the immoral traffic (supression) Act or SITA. The punishment for procuring, inducing ors ‘
taking away persons for prostitution has been enhanced to a minimum of three years and maximum

of seven years of rigorous imprisonment. Fesible detention for the purpose of prostitution can’

also be punished with seven years to life term. In addition the law provides for special police
officers, non official advisory body and police officers specifically assigned to stop trafficking to.
be appointed by Central Government; as well as special courts to deal with cases under the Act. I\
also provides for the safeguards to these reserved girls who can also stay these for a maximum-
period of 3 years.

Steps that should be taken to fight child prostitution

‘r.

/
Formal Education should be m@c available to those victims who are still within the school

going age. The Central and Sae Government in partnership with NGO's should provide gender

sensitive market driven vocational training to all those rescued victims who are not intrested in
education.

s
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There should be Rehabilitation and reintegration of rescued victims being a long term
recruitment of adequate no. of trained councillors and social workers in Institutions/homes run by
the Government independently or in collaboration with NGO's.

Awarness generation and legal literacy on economic Rights, particularly for women and
innoscent girls should be taken up.

Adequate publicity through print and electronic media including child lines and women helplines
about the problem of those who had been forced into prostitution.

Conclusion

Our society has not only turned a blind eye to minor girls being entired into prostitution but
also is directly responsible for the confirmance in growth of Child prostitution. First the demand
for virgin prostitutes and secondly it abets child prostitution by falling to provide adequate facilities
for orphan and destitute children. Unless the so called respectable sections of the society rise in
scroll against sexual exploitation of minors, the future of younger generation looks blank. We
have to take due congnigance of their past and rahabilitate them. The Government should severely
punish the people connected with this inhuman practice for the good of the future citizens of our
country.

~—

The law has many loopholes and inadequacies. It does not, punish the client and it does not
make any provision for the rehabilitatiion of women and children who are rescued from brothels.
There is no single legal entity which over sees its implementation. The defination of prostitution
is vague and fonds to punish women and minor girls who are the victims rather than those who
live off their earnings. While minor girls are sometimes rounded up during raids and detained to
remand homes the pimps, kothamalkeens (women who own brothels) and clients go shot free.
Usually those who are arrested manage to secure bail and continues running their business and
exploiting the minor girls,

The elimination of child prostitution reguires immediate redressal measure. Education and
economic independence of women will counter their valnerability and lead to the recognition and
respect of women's and the "girls child's dignity".
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