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new class ol molecules
called blosensors are
making their debut for
clinical and industrial use.

These it nature’'s unigue
Hohﬂ:mrlthn systems

to scrve as analytical sensing
devices.

Molccular recognition sys-
tems form an integral part of
all bving systems, being an ab-
solute prerequisite for the ex-
trnoding specificity and se-

molecular interac-

tons :Ll are characteristic ol

all biological systems.
Understanding molecular

recognilion can lead to impor-
tant medical and industrial ap-
plications. Some of the feasible
uses Include drug design,
meoedification of neutral
enzymes to perform specific
functions and the building of
calalytic machinery for
chemical and biochemical
SCS.

In the past few years, sci-
entist have began to utilize
these molecular ition
syslems to synthesise bloscn-
sors for use in human and vet-
erinary health care, environ-
mental monitoring and food,
fermentation and chemical In-
dustries. They are now in wide
demand for rapid clinical tests
for glucose and urea levels,
testing animals for disorders
and discascs, measurement of
toxic chemicals released by
industrics and in brewing and
baking industries.

The complex molecular
recognition systems are con-
stantly in the human
body. For example, all bio-
chemical rcactions that are
fundamental to life processes
depend on enzymes' ability to
recognise spccific substrates
to catalyses these reactions.

Antibodies recognise and
combine with specific antigen
proteins on invading organ-
isms’ surfaces to control dis-
cases and offer resistance.
Special receptors called

Biosensors : Molecules

chemoreceptors present in
the tongue and nasal lining be-
ing with specific molecular in
food and scents to impart a
sense of taste and smell.

This complex molccular
recognition system helps the
varfous cnzymes, reccplors
and antigens bind wilth only
one specific type ol molecular
or substrate and not with any
other chemically or struc-
turally similar analogue.

The recognition triggers a
chain ol chemical reactions
that are essential for life pro-
cesses. As bolh the substralces
and the end products arc fonic
or ncutral, 1 can bec mea-
surcd using fon scnsors or gas
SCTMSOTS.

For example, if the biologi-
cal interaction results in a
change in pll, uptake ol re-
lecase of , lons, heal or
electrons, or a disturbance in
some optical parameter, the
biolegical signal may be con-
verted into an clectrical signal
prior to being multiplied, digi-
tised and output in the digi-
tised format.

A biosensor is essentially an

device that converts
the concentration of the bio-
logical component into an
electrical signal through a
transducer which is in inti-
mate contact with or inte-
grated to the biological sample.

Biosensors are already
evolving into miniaturised,
dhpwgh. solid-state devices
with the theoretical capacity to
obviate the nced for traditional
external instrumentation.

By T.V. Padma

They differ from other ana-
tical devices In manyways.
there is Intima‘e contact
between the transducer and
the biological compeonent,
whether it is an . me-
quence of creymes, organclies,
whole cell, tissue slice, anti-

mr other receplor or
proteins

Second, most of the new

neration blosensors are
g:nnhnlb small in size and
when implanted permit small
sampling volumes with mini-
mum interruption of the body
functions.

Third, the biological mate-
rial man be taflored to meet
various medical and industrial
needs and operate at various
levels of specificity.

Finally, they arc simpic 1o
use : they are single-step, in-
expensive, disposable and fully
compatible with conventional
data processing techniques.

The intimate contact be-
tween the transducer and the
biological component is usually
achieved by immobilizing the
recognising molecules onto a
complex matrix. nition
takes place when the
molecules to be recogniscd
come in contact with the
recognising moleculces,
triggering a chain of physical
and chemical changes at the
recognition site.

The chemical changes in-
volve the consumption or lib-
cration of clectroactive sub-
stances which can be ¢lectro-
chemically measured.

Physical changes such as

-
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ONCE-A-WEEK PILL

Once-a-week oral contra-
ceptive pill developed by the
Central Drug Rescarch Insti-
tute [CDRI) in Lucknow has
gotien the approval of the In-
dian Controller for mar-
keting. According to CDRI,
which has becen working on
the drug for about two
decades, it is a non-hormonal
drug, the first of its kind in
the world.

The pill, called centchro-
man, will bc manufactured by
the statc-owned Illindustan
Latex Limited which now
makes condoms. 1t will be in
market in three months and
will have a tremendous cxport
potential, says CDRI.

CDRI, which carried oul a
two-ycar clinical trial on 125
womcen, said the drug was sale
and non-toxic. It is said to be
devoid of all the side effecis’
typical of hormonal pills now
in use. Out of the 125 women
only three became pregnant,
which the hcalth ministry says
is acccplable enough for the
ptil's introduction into the
family planning programme.

According to CDRI, the pill
is o be taken twice a week for
first three months and once a
weck therealler. It also works
post-coitally if taken within 24
hours. It has been declared
salfe for lactating mothers and
women of any age in their re-
productive lifc.

A s man of the Indian
Council of Mcdical Research
said Lhe pill's mechanism of
action is not lully understood.
it has weak ahti-estrogen and
anli-progestcrone propertics
and is believed to stop preg-

nancy by preventing implanta-
tion of the embryo.

RASAGOLLA FROM
SOYA MILK

The much reclished
"rasagollas” which arc normally
preparcd from cows’' milk can
now be preparcd from soya
milk, much in voguc now-a-
days as a chcap and prolcin
rich food.

A ncw lechnology devel-
oped by the Bidhan Chandra
Krishi Viswavidyalaya, West
Bengal, uscs 2 per cont cal-
cium lactate as a coagulant at
‘| about 85 dcgrees cclsius  to
give a soya-rasagolla that looks

much like those madc
from cow's milk.

It has not been possible so
far to standardisc mcthods for

abcan milk, a low-cost and cx-
cellent source of protein and
fat, or from buffalo milk.

The Bidhan Chandra Krishi
Viswavidyalaya scicnlists
cooked small balls madce from
soyabcan (channa) in boiling
50-55 per cent sugar syrup for
about 15 minutes and slored
them in the syrup at room
temperature overnightl.

According to the re-
scarchers, soy-rasagollas have
certain advanlages over Lhosc
prcpared from cow's milk.
They show more clasticity and
sponginess and have morce [at
and prolcin.

Any increase in the tempor-
ature of coagulation leads to a
decrcase in protcin and fat
conlcnl.

making rasagollas [from soy- |

CAN

BECTERIUM that lives in

the human stomach may
bec an important causc of
duodenal ulcers, and possibly
of gastric cancer, according to
a Scollish rescarcher. The
bacterium, of the llclicobacter
family, is able to survive in the
acidic conditions of the
stomach becausc il makes its
own ncul alkali.

Kenneth McColl, consultant
gastrocenterologist at Glasgow's
Western Infirmary, has studicd
the cllect of the bacterium in
people. lie says that the organ-
ism's ability to ncutralisc acid
may be at the root of its ability
to causc discase.

Duodenal ulcers are com-
mon. They can be healed ini-
tially, but they almost invari-
ably rclapse. Doclors belicve
that duodcnal ulcers arisc
when the stomach produces
tooc much gastric acid. Some
rescarchcers have suggested
that stress or dict arc part of
the causc of this incrcascd
acid production, but there is
no convincing cvidence that
they are involved.

In the past decade, a num-
ber of clinical rials worldwidc
have demonstirated that onc
important rcason why duodc-
nal ulecers return is the bac-
terium Hclicobacter pylori.
This infcets the walls of the
lower stomach, or antrum. The
bacterium can survive in the
stomach dcspite the fact that
the stomach’s acidity kills all
but the toughest micro-organ-
fsms. It ncutraliscs the stom-
ach's acid by converting urca
in gastric juicc into alkaline
ammonia.

Researchers have found

that if H. pylori is pul in a solu-

tion with a pH of 3, it dies, but
if urca is added the bacterium
thrives. This mcans that the
urca is essentlial to the bac-

YOU CATCH AN ULCER ?

terium {f it is to make ammo-
nia.

The antrum produces the
hormone gastrin, which stimu-
lates the stomach to secrcic
acid. When the acidity reaches
a peak, the cclls that produce
gastrin are “switched ofl".
McColl says that by generating
ammonia in the antrum, the
bacterium may deceive thesc
gastrin-producing cells into
thinking the stomach is less
acidic than it is, so that they
go on making gastrin.

McColl and his collcagues
were able to treat people with

H. pylori by giving them a
cocktail of anltibjolics and a
bismuth compound. This
cradicated the bacteria.
Curiously, bismuth was a part
of the treatment doctors used

for stomach complaints at the
turn of the century.

The rescarchers found that
without the bacterium, the
stomach rclcased less gastrin
following mecals and became
less acidic. Earlier clinical rials
showed that pecople given a
short-term treatment that
killed H. pylori remained free

Recognise Molecules

production of heat, ight and
sound can be detected directly
using thermistors, photon
counters or A

A can be immobilised In
three main ways — *chemical
binding, | retention and
forming thin films — depend-
ing on its type.

The biological component
can be chemically bound to a
carricr or through cross-link-

ing. Alternaicly it may be phys-

ically entrapped in the matrix
in the form of beads or fibres
or simply enca lated in It

The thin film technique is
relatively new where the bio-
logical component is adsorbed

onto a single layer of an am-
philic compound and later

transicrred to a solid support.

Usually engymes are chemi -
cally bound to carriers or
cross-linked, while whole cells
and cell organclics are physi-
cally entrapped in membrancs
or polymeric matrices.

Enzyme -based blosensors in
the form of enzyme clectrodes
find both clinical and indus-
trial applications. A number of
enzyme clectrodes have been
prepared for ascorbic actd oxi-
dase, alcohol dchydrogenase,
glucose oxidase, lactate oxi-
dase and lactate dehydroge-
nase.

Scientists al the Tata Insti-
tute of Fundamental Resecarch
(TFR), Bombay, have prepared
a glucose sensor using the en-
zyme glucose oxidase which
was immobilised with bovine
scrum albumin (BSA) with gha-

Health

as Lthe cross-link-

trode was preparcd using plat-
inum strip which was uni-

formly coated with a mixture

" of enmyme solution, BSA and

g :
The T scientists also
mpﬂﬂ a glucose oxidase
by physically entrap-
ping the enzyme In
polyurethane polymers and
coating a platinum strip with
the two.

Scientists In Dritain have
developed biosensors that can
give a warmning within a few
scconds of the presence in the
atmosphere of enzymes used

in washing powders.

Biological washing powders
contain protcases, protetn-dis-
solving enzymes, which aflect
the skin and lungs of workers
in washing production
plants. Skin rashes and aller-
gics, and serious lung discases
are common in [actories where
they are made while house-
wives using them experience
minor irritations.

The bioscnsor is proving to
be a scnsilive detector that
picks up traces ol the enzymes
before their levels are high
enough to represent any
threcat, and which gives a
warning in a fcw seconds.

The two bioscnsors devel-
oped at the Teeside Polytech-
nic and Sundcriand tech-
nic in England act as watchdog
alarm systems for washing
powder proteases and in the
future for blological active sub-
stances.

Although the potential ap-
plications ol blosensors are
burgeoning, yct there are
formidable obstacles in the way
for immediate commercialisa-
tion of this technology. These
include making the sensilive
electronic components passive
to the rigours ol ageous solu-
tions and the liability of the
biologically active sites. — PTI.

from duodcnal ulcers for long
periods. This treatment is
more cllective than using
drugs that simply stop the acid
being produced.

H. pylori may be dpread
from onc person to another by
close contact, according lo a
recenl study [rom Toronto.
Brendan Drumm and his col-
lcagucs atl Lthe Hospital for sick
children of the Universily of
Toronto investigated the [ami-
lies of children who were sufl-
fering from gastritis, an in-

Mammation of the stomach,
causcd by the bacteria. They

found that the children’s
brothers and sislers were far
morc likcly o harbour the
bacterium than other children
chosen al random. So, too,
wcere Lhe children's mothers -
though not their fathcrs
Jinterestingly. According to
Drumm, the clustering of in-
fection within familics sug-
gests that the bacteria spread
from onc pcrson to another.

Researchers are also focus-
ing on the possibility that H.
pylori is a cause of stomach
cancer. Scicntists [rom Lhe

Imperial Cancer Rcescarch
Fund's Canccr Epidemiology
Unit in Oxford have comparcd
levels of gastric cancer with
the prevalence of 1. pylort in-
fection in different parts of
China. They find that arcas
with high levels of Lthe discasc
tend also to have high levels of
the bacterium.

The Oxford epidemiologists
say that many factors over scv-
cral decades allcetl the dewvel-
opment of stomach tumours,
and H. pyleri may be onc of
them. They have studied pco-
ple from Cacrphilly, in South
Wales, a town which has a high
ratec of gastric cancer. It also
has high lcvels of H. pylori.
The team found that about hall
of the cldetly population har-
bourcd the bacterium, the
great majority without fll cf-
fect. Bul there is a possible
role for 1. pylori in causing the
cancer, the rescarchers says.

Doctors know that active
gastritis is caused by heliobac-
ter. It keads, in a small propor-
tion ol people, to so-called al-
rophic gastritis, in which se-
cretling glands in the stomach

wall dic ofl, causing a drop In
production of acid. This allows

bacteria which arc not usually
found in the stomach to llour-
ish. The rescarchers bclicve
that certain of thcse organisms
convert nitrates into nitrites,
which can causc cancer. If
bacteria damage the laycrs of
mucus which protects the
stomach lining, it may make it
casicr for all manncr of
cancer-causing substances (o
enter into the stomach.

So H. pylori may bc in-
volved in causing more dis-
cascs than anyone suspected.
it's bad news for those who
think stress causcs ulcers; you
might catch onc.

— By arrangement with
New Scientist.

NDIAN women may be

more vulncrable to AIDS

than Indian men and
foreigners.

This is beccausc they are
oftecn more likcly to be mal-
nourished than men, and sul-
fer from anacmia, gynecologi-
cal problems and hcalth disor-
ders which could further
crode their immunity.

This point was brought out
by health professionals and so-
cial scicntists at a seminar,
women and AIDS, organiscd by
the Indian liecalth Organisation
(IHO) in Bombay. AIDS is the
Acquired Immunodcliciency
Syndrome, the almost always
fatal discase which has no
known curc yct.

According to Dr. Purnima
Manc of the Tata Institute of
Soclal Scicences (TISS) in
Bombay, women “can be al-
fected by AIDS at many levels—
as AIDS victims and in their
rolcs as wives, mothers, carc
givers, prostitutes, educators
and as victims of a social sys-
tem which deprives them ol
information”.

Programs
women and AIDS should shilt
their focus from women's roles
lo women's needs, suggested
Dr. Manec.

"Such programs should
especially consider female
health nceds beyond maternal
and reproductive roles and
draw attention to health prob-
lems which limit women.

"They should also address
underlying issues which are

concerning

AIDS I;I'evention

generally ignored, such as the
average Indian woman's lack of
control over her own health
and sexuality, her lack of ac-
cess Lo information and the
general tendecy to lightly dis-
miss gynaccological problems,”
she said.

As noted by Dr. [. S. Gilada,

1110 honorary secretary, wives

Should Address
Women's Needs

of the Women's Studies Unit of
TI1SS. She revealed that these
women are required to give
blood samples, but thev are
never informed of the purposc
for such, much lcss of survey
results or c¢ven the result of
Lthe test. '

Social worker Rukmani
Bansode who works with Bom-

The Indian woman's lack of control over her own
health and sexuality makes her more vulnerable to

AIDS

can unknowingly get the virus
from infected husbands. And
even if a woman is aware that
her husband is a carrier of the
AIDS virus, her low status in
Indian socicty will likely pre-

vent her from enlorcing or in-
sisting on salc scxual praclices.

A double standard also cx-
ists in Lhe case of prostitules,
who make up about 35 per
cent of cases lesled positive
for HIV, the Human [Immuno-
Deficieney Virus which causes
AlDS,

*The human rights of a
prostitute are rarcly consid-
ered,” said Dr. Lakshmi Lingam

bay prostitutes said there is
fcar among the wemen Lhat
AIDS management efforts arc
aim=d at prolccting not them
but their clicnts.

IHO Vice President Dr. Vi-
jay Thakur noted that AIDS
awarenecss exhibitions in red-
light areas have dampencd
business, dcpriving Lthe
women—espccially those with
children to support—of in-
come. He said the AIDS aware-
ness programs do not olfer
prostitutes an allernative
mcans of livelihooed, and no
study has been made of the cx-
tent to which the children of

AIDS victims have becen in-
fected.

Virtually no. hospital in the
country obsecrves basic salcty
precautions when dealing with
AIDS paticnts, it was noted at
the scminar. As a resull, medi-
cal stafl have been unwitlingly
exposed to the virus.

Also, Indian women in-
volved in health carc often
funclion in low-status jobs as
nurscs, malds and clcancrs
who have little or no say on the
matter of salcty precaution.
This increases their vulnerabil-
ity to infection. -

It was revealed that 90 per
cent of efforts and the budgel
for AIDS ment in India
have been direccted toward
blood testing for the virus.

Dr. Mane and Dr. Ravikala
Kamath whe heads the De-
partment of Human Develop-

ment, Bombay University, sug-

gesled Lhat AIDS awarcncss
programs for Indian women
be conducted in regional lan-
guages, il possible in dialccts,
taking in to account Lhe cul-
lural cues of the group lar-
geled.

such programs should be
aimed at small groups, rural
women's councils rather than
channelled through the mass
media. Emphasis should be on
pictorial and graphic presen-
tation, film and musical mes-
sages, as the litlcracy ralc
among Indian women is low. —
Depthnews Women's
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T is not essential thal
I onc specnd  millions to

obtain better health for
the gencral people. Sometimces
by simply maintaining better
hygicnic conditions one can
improve the general health of
the people. This will prevent
spending for the cure of Lhe
discase as prcvention is better
than cure and more
economical and a varfety of
diseascs like diarrhoea, dyscn-
tery, hepaltitis etc. can casily
be averted .

The forcmost hygicnic fac-
tor which can help is cleanli-
ness. Keeping onc’s body clean
kecps discases away. Washing
ones hand keeping them clean
prevents those diseases which
can enter the body through
food. It 1s very important te
wash one's hand thoroughly
afler defecating before han-
dling food, and after cleaning
the bottoms of a baby or child
who has just defecated. One
has to be especially careful
with childrcn as they often put

their hands into their mouths.
So it is important that we wash
a child's hands particularly be-

fore meals.

: undtrllg.ru:l

Drinking water should be boiled and then cooled off; and whenever boiling is not possible
water for drinking should be stored in a covered container and left standing in sunlight for
| two days before use.

Simple Preventions
for Better Health

by Sabah Chowdhury

Face also should be washed
al least once every day. This
hclps prevent cye infections.
lHaving rcgular baths is csscn-
tial for gencral cleanlincss as
these prevents skin infection.
Soap is a helpful factor in
keeping clean, but it is not
available then only walcer
should suflice.

Next is the use of clcan or
safe water for the purpose of
drinking and cooking. In rural
arca people gencrally use wa-
ler from ponds, sircams,
wells, tanks cte. It is usually
scen that ple draw drink-
ing watcer from the same pond
as well as cleaning their dirty
clothes and cooking utcnsils.
They also bathe in the same
pond. Oficn makeshifl latrincs
arc also located on these
ponds and domestic animal arc
given a wash there,

Therefore, onc can casily
how dirty the wa-
ter of these sources are. It is
csscntilal to scparale the
source of drinking walcr from
watcr nceded for other pur-
poscs. If well is the sourcc,
then it should be kept covered.
Pcople should nolt bathc or

-

wash their dirlty clothes or
cooking ulcnsils there. There
should be a scparale place lor

these purposc.

Special carc should be
taken in the casc of waler uscd
for drinking. Even if water is
clear, it may not be germ frec.
Salfcst drinking watcr is from a
pipc supply and water drawn
from olher sourmccs such as
ponds, streams, springs, wclls,
tanks ctc. should only be had
afller boiling it and then cool
ing it. It is morc esscntial in|
the case of babies and young
children, as they have loss
physical resistance.

Il boiling is nolt possible
drinking watcr should be
stored In a closed or covered
conlainer of clear plaslic or

s and left standing in sun-

L, for two days belore usc.

Few simple precaulions
mentioned above can prevent
discascs, and in somc cascs
cven save life.

( Source: Facts for life: po-
duced by UNICEF, WIHO and
UNESCO).

Nepal Oral Cancer

Incidence Growing

While textbooks are not available in
RNUAJ iy st Loknn. Fupsis ans wie
Jan

RAL health tops the list
O of hcalth problcms iIn

Nepal, the Nepal Oral
liealth Society (NOIIS) has
warned.

Incidence of oral cancer is
growing rapidly, and so are
dental and gum diseascs
in Nepal, mainly among
smokers and those with the
habit of chewing beetle nuts
(pan} and tobacco.

It is now well established
that the cause of dental decay
is the su in the diet. The
tradi Nepali diet rich in
carbohydrates is being
supplemented by high sugar
diet.

Sugar consumption has
increased to 56,000 tons
annually. Few realise that a
high dict causes obesity, heart
discase, diabetes and tooth

"The traditional low-sugar
dict is being sup ted in
Nepal by Western style
processed and high sugar
content food and snacks,” says
Sturat G. Little, an American
involved in promeoting oral
health in Nepal.

While primary ‘grade
textbooks are not available in
villages, shops there have
plenty of Cokes, NEI and
other sofidrinks which are
highly sweet. “This is lead
to rapid increase in den
decay on lop of an alarmingly
high rate of gum discases and
cancer of the mouth.” he says.

A survey in the northwesl
district of Jumla by expalriale
doctors working for the
Christian mission-run Patan
Hospital showed that 97 per
cent of those aged between 16
and 19 years had gum discascs
that nceded urgent treatmentl.

The number of dentists in
the country is less than 28 and
the reach of their services s
limited. The NOHS has been
organising oral hecallth camps
in various parts of the country
to provide dental services.

A central oral health cllnclra.
ipped with sophistical
::l;mnt donated by thc
Oregon-based Amcrican-
Hi Oral Health (AHOH

Inc.), been set up In
Kathmandu.
Dr. Tony Eigner, who was

here recently o train Nepalf
technicians in the use of the
equipment, blamed dcntal
decay among Ncpalis on the
increasing consumplion ol
sugar and swecls. She said part
of the blame should go lo
Western tourist from whom
the Nepalis pick up the habit
The AIIOH Inc. is planning
to open an oral health clinic at
Namche Bazar al the fool of
Mt. Everest, the world's tallest
peak. Namche Dazar, a bustling

village in the Khumbu vallcy in
east Nepal, Is the major
destination for 20,000

Western Uckkers who annually
visit the area.
"It is not only the trekking

‘woftdrinks. by

arcas Lthat have oral health
problems,” says Dr. Mantk
Ratna Bajracharya, Lthe NOIIS
chairman. Free clinics have
been opened In plr~as lke
Doti in remolc wesl and
Sankhu village near the
Kathmandu vallcy, bringing the
number of such oral clinics in

the kingdom to 20,

Dr. Bajracharya de-
mands for free oral Iith
clinies have been received

from numcrous villages. "Il Is

frankly impossible lo cope

with the growing demands and

the amounl ?I' work fnvolved,”

e .d"‘:l" he problem is thal
Part of

Nepal has not yet evolved an

oral health stra in kecping
with the nceds of the
population. “Until such a

strategy is developed, nothing
of lasting significance can be
expected o occur,” says Mr.

Little,
In order Lo work on
such a stralegy, first sic

is for a national oral heall
survey. This is more imporiani
in view of Lhe scanly oral
health data avallable at present.

Most of the services now
given by dentists in Nepal are
those ordinary paramedics
could do even |Dbeller,
observers say. Il cosls a poor
country ke Nepal
USS110,000 to train a dentists
in Britain.



