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Cross-modal learning

In a study published in eNeuro,
adult mice were made to
spend a week in darkness.
When tested, the brains were
found to have been rewired.
Their hearing sensitivity was
altered long after the optimal
window for auditory learning
passed. Such a manipulation of
one sense to help another
(cross-modal learning) could
be used in future to help
people with disabilities. More
studies are needed.

Hot rocks

Greenhouse gas emissions
from the movement of
volcanic rocks can create
massive global warming
effects, according to a paper in
Nature Communications. The
researchers noted the role of
Large Igneous Provinces
(extremely large
accumulations of rocks
forming when magma
travelled through the crust
towards the surface) in climate
change through the Mesozoic.

A typhoid vaccine manufactured in
India offers 82% protection

Unlike other two vaccines, the tested vaccine can be given to babies who are just six months old

R. PRASAD

A typhoid vaccine (Typbar TCV) de-
veloped by the Hyderabad-based
Bharat Biotech has shown 81.6% efi-
cacy in preventing typhoid fever at
12 months in a phase-3 clinical trial.
The trial was carried out in Nepal in
over 10,000 children who received
the vaccine.

A single dose of the vaccine was
found to be effective in preventing
typhoid in children aged nine
months to 16 years. The vaccine con-
fers protection two-three weeks af-
ter vaccination. The duration of pro-
tection is currently not known. The
results of the trial were published in
The New England Journal of Medi-
cine (NEJM). The Typbar TCV vac-
cine was recommended by WHO’s
Strategic Advisory Group of Experts
on Immunization (WHO-SAGE) in
December 2017. The WHO prequali-
fied the vaccine in January 2018.

Typhoid fever is caused by highly
contagious Salmonella Typhi bacte-
ria. Nearly 11 million fall sick due to
typhoid and about 1,17,000 deaths
are reported each year. The bacteria
spread through contaminated food
and water.

Key advantages

The Typbar TCV typhoid vaccine
tested in Nepal is a conjugate vac-
cine. A conjugate vaccine is one in
which the antigen (which is a poly-
saccharide in this case) is chemically
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Efficacious: A single dose of the vaccine was found to be effective in
preventing typhoid in children of ages between nine months and 16 years.

linked to a carrier protein.

Two other typhoid vaccines — po-
lysaccharide typhoid vaccine and
live, weakened typhoid vaccine — are
already used commercially. But the
efficacy of these vaccines to protect
against typhoid is lower than the
conjugate vaccine that has now been
tested in Nepal.

“The other two vaccines offer 60-
70% protection unlike the conjugate
vaccine which confers nearly 82%
protection. Two doses of live, wea-
kened typhoid vaccine are needed to
reach 60-70% protection,” says V.
Krishna Mohan, Executive Director
at Bharat Biotech. “More important-
ly, the conjugate vaccine can be gi-
ven to babies as young as six months,

while the other two vaccines cannot
be given to children below two years
of age.” According to SAGE, in high-
incidence settings, a large propor-
tion of severe typhoid fever cases oc-
cur in children aged below two
years.

While typhoid bacteria can be
treated with antibiotics, the mi-
crobes have developed resistance
against multiple antibiotics. Multi-
drug-resistant typhoid bacteria are
seen in south Asia including India.
Since 2016, extensively drug-resis-
tant (XDR) typhoid outbreaks have
been reported from Sindh province
in Pakistan. According to an editorial
accompanying the paper, XDR ty-
phoid has been found in India, Ban-

gladesh, and Pakistan.

Earlier trials

Earlier, a small phase-3 trial carried
out in India by Bharat Biotech and
University of Maryland School of
Medicine, Baltimore, in two groups
— 2-45 years old and 6-23 months old
— found that a single dose of the vac-
cine was able to provoke immune
response in 98% of the vaccinated
children. The results were published
in the journal Clinical Infectious
Diseases.

A phase-2b human challenge trial
was carried out in adult healthy vo-
lunteers aged 18-60 years who are ty-
phoid naive (no history of typhoid
infection or vaccination). The volun-
teers were first vaccinated and then
exposed to the bacteria to assess the
ability of the vaccine to prevent in-
fection. The results published in De-
cember 2017 in The Lancet showed
that the vaccine has 88% efficacy in
preventing an infection.

Exported to Pakistan

The vaccine has already been li-
censed in India and is available for
clinical use. The company has been
supplying the typhoid conjugate vac-
cine to Pakistan since 2017. “So far
about 10 million vaccines have been
supplied to Pakistan,” says Dr. Mo-
han. Pakistan is the first country to
introduce the typhoid conjugate vac-
cine as part of its national immunisa-
tion programme.

Novel molecule to combat
multidrug-resistant bacteria

The molecule identified by II'T Roorkee kills the bacteria by
damaging the DNA and by inhibiting cell division

R. PRASAD

Screening a small-molecule
library of about 11,000 com-
pounds, researchers at the
Indian Institute of Technolo-
gy (IIT) Roorkee identified a
potent molecule that exhi-
bits broadspectrum bacteri-
cidal activity against multi-
drug-resistant bacteria -
Escherichia coli, Acineto-
bacter baumannii, Klebsiel-
la pneumoniae and Myco-
bacterium tuberculosis. The
molecule also shows anti-
bacterial activity against Sta-
phylococcus aureus and
diarrhoea causing Clostridi-
um difficile.

In mice infected with sep-
sis-causing bacteria A. bau-
mannii, the molecule was
found to significantly reduce
the bacterial load in the
spleen, lungs, kidney and
liver at half the dose of a well
known drug nitrofurantoin.
The results were published
in Journal of Antimicrobial
Chemotherapy.

Nitrofuran class

The molecule belongs to the
nitrofuran class of antibiot-
ics — nitrofurantoin and fu-
razolidone — which are rou-
tinely used for treating
urinary tract infections and
intestinal ailments,
respectively.

The team led by Ranjana
Pathania from the Depart-
ment of Biotechnology at IIT
Roorkee found that the mo-
lecule kills the bacteria by
damaging their DNA as well
as by inhibiting cell division.
When half the concentration
required to kill the bacteria
was used, the researchers
found the daughter cells
were unable to separate on
cell division, leading to the
bacteria forming into long fi-
laments. “Since the mole-
cule targets two pathways to
kill the bacteria, microbes
are less prone to resistance
generation or would take a
longer time to develop resis-
tance,” says Prof. Pathania.

“Even at 16-fold less con-
centration, the molecule
was more effective in killing
E. coli compared with nitrof-
urantoin,” she says. The mo-
lecule was found to be effec-
tive against both
gram-negative and Gram-
positive bacteria as well as
against anaerobic bacteria
such as C. dificile. Compared
with nitrofurantoin and fu-
razolidone drugs, the mole-
cule was able to kill anaerob-
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Potential drug: The molecule was more effective in killing E.
coli than nitrofurantoin, say Ranjana Pathania (right) and
Timsy Bhando.

(’ Since the molecule
targets two
pathways to kill the
bacteria, microbes
are less prone to
resistance
generation or would
take a longer time to
develop resistance.

RANJANA PATHANIA
IIT Roorkee

ic bacteria at many times
lower concentration.

The team generated mu-
tants to the molecule and as-
certained that the molecule
was a pro-drug like the rest
of the nitrofuran class of an-
tibiotics. Bacteria are less
likely to develop resistance
against a pro-drug as it be-
comes active only after get-
ting inside the bacteria. The
active components formed
from the pro-drug are po-
tent and short-lived, thus
not giving the bacteria suffi-

cient time to develop
resistance.
Persister bacteria

Besides killing actively divid-
ing bacteria, the molecule
was effective against persis-
ter bacteria that remain in a
dormant state. Persister bac-
teria can survive high doses
of antibiotic treatment and
are responsible for causing
recurring bacterial infec-
tions. The researchers gen-
erated E. coli persisters and
tested the ability of the mo-
lecule to kill them using two,
four and eight times the mi-
nimum dosage required to
kill the bacteria. “By the end
of 12 hours, there’s a signifi-
cant reduction in the persis-
ters at four and eight times
the MIC,” says Timsy Bhan-
do from IIT Roorkee and the
first author. “Pro-drug does
not differentiate between
dormant and metabolically
active bacteria and so they
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get into even the dormant
bacteria. The molecule then
kills the dormant bacteria by
damaging the DNA.”

Doubly effective

Not only was the molecule
able to inhibit biofilm forma-
tion (which helps bacteria to
protect themselves from the
action of antibiotics), but
was also effective in disrupt-
ing the already formed bio-
films. Compared with the
molecule, both nitrofuran-
toin and furazolidone drugs
displayed “poor ability” to
eradicate already formed
biofilms.

Bacteria generally can tol-
erate antibiotics by flushing
out the drugs using the ef-
flux pumps. “Even when we
shut down the efflux pumps
using an inhibitor, the
amount of molecule re-
quired to kill the bacteria
did not reduce much. So the
efflux pumps are ineffective
in pushing out the molecule
from the inside the bacte-
ria,” says Dr. Bhando.

Generally, reactive oxy-
gen species (ROS) generated
by a drug helps kill the bac-
teria. But in the case of the
molecule identified by the
team, generation of the reac-
tive oxygen species followed
bacterial killing. To ascer-
tain if ROS generation killed
the bacteria or was pro-
duced after the death of the
bacteria, the researchers
pre-treated E. coli with vita-
min C, an antioxidant that
removes the ROS. “Even af-
ter pre-treatment with vita-
min C, bacteria were dying.
So ROS is a consequence of
DNA damage and was not
the cause of bacteria death,”
Pathania says. The study
was done in collaboration
with Government Medical
College and Hospital, Chan-
digarh, AIIMS, Bhopal and
AIIMS, Delhi.

Bats may be well adapted to forest fires

PRESS TRUST OF INDIA

Bats may be well adapted to
wildfire, according to a stu-
dy which surveyed the ef-
fects of burn severity of 17
species of the flying mam-
mal in forests that expe-
rienced fires.

The researchers, includ-
ing those from the Universi-
ty of California (UC) Davis in
the US, said while many for-
est bats are adapted to dense
spaces, and others with
open habitats, they found

that species from both
groups preferred burned
forests to unburned or mini-
mally burned forests.

To understand how wild-
fire was affecting bat habitat,
they used an acoustic sur-
veying technology with mi-
crophones that emitted very
high frequency sound, and
tracked patterns in the way
bats communicated.

The recordings were con-
verted into visualisations of
bat calls, using which the
scientists could identify the

species present, and com-
pare their occurrence rates
to habitat conditions.

The study, published in
the journal Scientific Re-
ports, noted that while indi-
vidual species responded to
wildfire differently, the over-
all richness of bats increased
from about eight species in
unburned forests to 11 in for-
ests that experienced mod-
erate- to  high-severity
burns. This seems to suggest
that many bat species seem
to benefit from fire.

2.3 million children in India
unvaccinated for measles

India is second highest, next only to Nigeria with 2.4 million

SPECIAL CORRESPONDENT

In 2018, measles caused an
estimated 10 million cases
and 1,42,000 deaths global-
ly, according to a report pu-
blished on December 6. The
estimated cases and deaths
are much more than what
countries have reported to
the World Health Organiza-
tion and UNICEF. The num-
ber of measles cases report-
ed in 2018 was only
3,53,000.

Preventable condition
Measles can be prevented
through two doses of vacci-
nation. But the number of
children who are not vacci-
nated against measles is
alarmingly high in six coun-
tries. At 2.3 million, India
has the second highest num-
ber of children who are not
vaccinated against measles,
the report published in Mor-
bidity and Mortality Weekly
Report (MMWR) says. With
2.4 million, Nigeria has the
most number of unvaccinat-
ed children. The other four
countries with the most
number of unvaccinated
children are Pakistan (1.4
million), Ethiopia (1.3 mil-
lion), Indonesia (1.2 million)
and the Philippines (0.7
million).

In 2017, 2.9 million chil-
dren in India under one year
of age had not been vaccinat-
ed with the first dose, ac-
cording to UNICEF. In one
year, the number of unvacci-
nated children in India had
reduced from 2.9 million to
2.3 million. The correspond-
ing reduction in the case of
Nigeria has been much more
— from nearly 4 million un-
vaccinated children in 2017
to 2.4 million in 2018.

There were nearly 70,000
cases of measles in India in
2018, the third highest in the

Children at risk: In 2017, 2.9 million children in India under
one year of age were not vaccinated. =m. periasamy

world. In 2019, over 29,000
confirmed cases have been
reported to the WHO.

The WHO recommends
95% coverage using two dos-
es of measles vaccine to pre-
vent outbreaks. Though vac-
cine coverage with first and
second dose has increased
globally since 2000, it has
not reached anywhere near
95%. In 2018, only 86% of
children globally received
the first dose through rou-
tine immunisation. In the
case of second dose, the cov-
erage globally is just 69%.

Failing to immunise
In India, the first dose of
measles vaccine is given at
nine-12 months of age and
the second dose is given at
16-24 months of age through
the national immunisation
programme. But it appears
that millions of children in
India do not receive measles
vaccine through routine im-
munisation activities.
According to the MMWR
report, in 2018, 19.2 million
children globally worldwide
did not receive the first dose
through routine immunisa-
tion services. Nearly 163 mil-
lion children in India re-
ceived the measles
vaccination during mass im-
munisation campaigns. In-
dia accounted for 47% of the

346 million children across
the world who received

measles vaccine during
mass-immunisation
campaigns.

Effective strategy

Mass immunisation cam-

paigns are an effective stra-
tegy for delivering vaccina-
tion to children who have
otherwise been missed by
routine services. But it does
reflect how many children
get missed by the routine im-
munisation programme.

The first dose of measles
vaccine was introduced as
part of the national immuni-
sation programme in the
1990s. Based on the WHO’s
recommendation to admi-
nister a second dose to pre-
vent infection and death in
90-95% of vaccinated chil-
dren, India introduced the
second dose from 2010 on-
wards. India was one of the
last countries to add a se-
cond dose of measles vac-
cine as recommended by the
WHO.

The first mass immunisa-
tion campaigns for the se-
cond dose of measles vac-
cine were launched in 2010
in 14 States where the cover-
age for the first dose was be-
low 80%. The campaign tar-
geted children aged nine
months to 10 years of age.

Brewing interest: Coffee is arguably one of the most
studied components of our diet. =«. picHumaNI

Coftee is a health drink,
but do not overdo it

Most south Indians drink a mixture
of coffee and chicory
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It is well known that black tea (that we Indians drink) is a
health drink. A concise summary by Dr. A. Enloe on its ten
major benefit appears in Heathline, May 16, 2018 issue. A
similar analysis on coffee as a health drink appears in the
November 28, 2019 issue of Specialty Medical Dialogues,
Dr. Hina Zahid writes: “Coffee is arguably one of the most
studied components of our diet, with an extensive range
of research published in areas of mental performance,
sports performance, fluid balance, type 2 diabetes, liver
function, neurodegenerative disorders, pregnancy, can-
cer, and cardiovascular disease (CVD). Metabolic syn-
drome is a condition which is estimated to affect more
than one billion people across the globe and it increases
the risk of cardiovascular problems, including coronary
heart disease and stroke. A report from the Institute for
Scientific Information on Coffee (ISIC) highlights the po-
tential role of coffee consumption in reducing the risk of
developing metabolic syndrome and states:“The new re-
port of meta-analysis has suggested that drinking 1-4 cups
of coffee per day is associated with a reduced risk of meta-
bolic syndrome in observational studies.”

A meta-analysis combines the results of many scientific
studies addressing the same question, analyses the result
of all these, identifies how well they lead to the same con-
clusion, and to what level they may differ from one anoth-
er. It thus offers a more robust summary of the main con-
clusion and the acceptable “take home message”. Dr.
Guiseppe Grosso and colleagues of the Catania University,
Italy conclude that coffee consumption reduces the risk of
type 2 diabetes, hypertension and so forth (see Grosso et
al;. Annual Review of Nutrition 2017, 37; 131-156). Another
meta-analysis by Navarro et al; Clinical Nutrition 2019
Feb.,38 (1): 389-397 shows that regular consumption of
coffee helps in reducing the risk of hypertension.

People who are interested in finding out more about
coffee and health may visit http://www.coffeeand-
health.org, which offers a detailed analysis on the benefits
of coffee on health. These all suggest that coffee is a health
drink, but in small amounts (3-5 cups day) Drinking too
much of it is also bad. Mayo Clinic advises that going
beyond this is an overdose, and that the increased caf-
feine levels lead to migraine headache, insomnia, restless-
ness, muscle tremors, and fast heartbeats. It is thus wise
to limit the cups. Also, it should not be given to children.
Pregnant mothers may further restrict their cups.

Arrival in India
Coffee, originally Ethiopian in origin, was quickly taken
over and held tight by the Arabs as their own drink (since
wine was prohibited) that alerts the imams and the believ-
ers. The “Insight” column of http://madrascouriers.com
of June 19, 2017 states that the 16th century Sufi saint Baba
Budan smuggled several seeds of it from the Arab mono-
poly, and planted them in Chikkamagalur of the Mysore
kingdom in 1670. Although, it might have been brought to
the Malabar Coast earlier by Arab traders. It is thus that
coffee was planted and grown in Karnataka, Kerala and
Tamilnadu. Recently, it is also grown in the Araku Valley of
Andhra Pradesh and more recently in some of the ‘seven
sisters’ states of northeast India , And this also appears
how coffee drinking seems to have become a popular dai-
ly drink in Peninsular India since centuries.

But then most south Indians drink not pure coffee, but
a mixture of coffee and chicory. Chicory, a native plant, is
cultivated and grown the in the Mediterranean regions of
Spain, Greece, and Turkey. It became popular in Europe
both on its own and as an addition to coffee. The site “By-
nemara Tales-Medium” points out in its 19-7-2017 issue
that France started using it due to the shortage of coffee
there in the early 1880s. Since then the coffee-chicory duo
became popular. The English writer Charles Dickens (of
‘David Copperfield’ and ‘A Tale of Two Cities’ fame) is said
to have written: “By the combination of a little chicory
with coffee, the flavour of the coffee is not destroyed, but
there is added to the infusion a richness of flavour, and a
depth of colour - a body- which renders it to very many pe-
ople much more than welcome as a beverage”. And that
the colonial British played a key role by introducing what
they called as “camp coffee”, a secret blend of water, su-
gar, 4 % caffeine-free coffee essence and 26% chicory es-
sence. And Indian soldiers and people at large warmed up
to it. Over time, South Indian coffee has come to mean a
mixture of coffee and chicory in varied ratios, anywhere
from 80% coffee and 20% chicory powder to the more
common 60-40 ratio. We also cultivate chicory in India - in
Gujarat and UP, where the soil and the climate suits it best.

Going beyond south India

Traditionally, the South Indian Coffee confined itself to
the four southern states, while tea was more popular and
widely drunk almost exclusively in the North, since they
produced, harvested and marketed the tea plant and its
leaves in Assam, West Bengal and some of the northeast-
ern states, where the climatic and soil conditions suit the
plant best. But in recent times, more ‘Southies’ have also
taken to tea, not as an alternative, but additionally. And
the ‘Northies’ to coffee, again additionally. A major reason
behind this has been marketing. Even here, apart from ‘fil-
ter coffee’, we now have other genre such as espresso,
cappuccino, and such Western introductions, particularly
among the city dwellers. What used to be ‘chai pe char-
cha’, where all kinds of debates, discussions and meeting
(or not) of minds, and new political ideas used to occur ov-
er tea, which Satyajit Ray epitomised in his film Agantuk,
we have now added coffee shops (with free wi-fi connec-
tivity) which are advertised as “a lot can happen over cof-
fee”. But they are not the same as the addas of yeste-
ryears.
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