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If you think about being thirsty at 
all,  it  seems  like  a  fairly  simple  
thought process: Find water. Drink 
it. Move on. 

But,  in fact,  there is something 
rather profound going on as  you  
take that long, refreshing drink af-
ter a run or a hot day in the garden.

As you become dehydrated, there 
is less water in your blood, and neu-
rons  in  your  brain  send  out  the  
word that it is time to look for water.

Then, once you take a drink, you 
feel almost instantly satisfied. But if 
this is obvious, it is also mysterious.

You  are  not  pouring  water  di-
rectly into your bloodstream, after 
all. It will take at least 10 or 15 min-
utes, maybe longer, for the water in 
your stomach to make its way into 
the blood. And yet somehow, the 
brain knows.

Sometimes that process is not as 
straightforward  as  it  should  be:  
People  with  a  syndrome  called  
polydipsia feel excessive thirst and 
drink enormous quantities of wa-
ter.  That  can  be  dangerous,  be-
cause if  the  blood  is  diluted  too  
much, a person can die – a victim 
of water intoxication.

As  neuroscientists  ponder  how  
and why we thirst, researchers at 
the California Institute of Technol-
ogy (Caltech)  have  shed  light  on  
one small corner of the problem.

Interested in how the brain keeps 

track of what the body is drinking, 
they have identified a set of neu-
rons  that  receive messages as
thirsty mice gulp down water.

Passed  around  in  the  brain’s  
thirst centres, these messages seem 
to be behind the sensation of swift 
satisfaction  that  comes  after  a  
drink and also suggest that it is not 
just  what  is  drunk,  but  how  it  is  
slurped down as well, that affects 
the brain. If the circuits work the 
same way in people, it may be key 
to understanding the neuroscience 
of what happens as we feel thirsty.

In the last few years,  biologists 
have  been  mapping  the  neurons  
within an area in the brain that regu-
lates thirst, said Dr Yuki Oka, a pro-
fessor at Caltech and senior author 
of the paper, which was published 
in Nature. Cells in this region had 
been observed going quiet after an 
animal had water,  but  it  was not 
clear exactly why.

A graduate student in Dr Oka’s  
laboratory,  Mr  Vineet  Augustine,  
did  a  series  of  experiments  with  
mice that had been genetically mod-
ified to make tracing the connec-
tions between their neurons easier. 
In these experiments, when a neu-
ron caused another neuron to turn 
off, it got tagged, leaving a trail of 
breadcrumbs through the brain.

What  Mr  Augustine  found  was  
certain neurons in a region called 

the median preoptic nucleus were 
responsible for telling other cells in 
the thirst centre that drinking was 
occurring. Further experiments
showed that mice without function-

ing versions of these neurons drank 
twice as much as normal mice. 

In the opposite  scenario,  when 
the cells were artificially activated, 
even  dehydrated  mice  did  not  

experience thirst.
Intriguingly, what these cells are 

responding to is not the presence of 
water itself, Mr Augustine said.

The researchers discovered that 
letting a mouse take big gulps of wa-
ter would spur the neurons into ac-
tion.  But  giving  it  water  in  a  gel  
form, which had to be chewed be-
fore it could be swallowed, did not. 
Neither did providing water in tiny, 
two-second-long sips,  even when 
the animals consumed the same to-
tal amount of water. In fact, giving 
the mice oil to drink had just the 
same effect on the neurons as gulp-
ing water.

“That indicated to us that it’s prob-
ably the speed – the speed of this in-
gestion – to which these neurons 
are responding,” Mr Augustine said.

Apparently, a series of quick swal-
lows is an evolutionarily acceptable 
shorthand for drinking water – reli-
able enough for the body to use it as 
a way to signal when enough has 
been consumed.

Aside from the spectre of water in-
toxication, there are good reasons 
to drink only the minimum amount 
necessary. When an animal lowers 
its  head to  drink,  Dr  Oka  specu-
lated, it is in quite a vulnerable posi-
tion. “If you double the time of in-
gestion, that should double the risk 
of being prey,” he said.

The researchers are now hoping 
to investigate other ways the body 
monitors water intake.

For  instance,  they  want  to  see  
whether there are  sensors in the 
gut that keep the brain apprised of 
the arrival of water. It seems likely, 
Mr Augustine said,  that  the brain 
gets some notice and adjusts accord-
ingly. NYTIMES

Having more women in the 
science, technology and en-
gineering fields will gener-
ate a wider diversity of view-
points  and  lead  to  better  
outcomes,  said  Associate  
Professor Sierin Lim.

Dr  Lim,  from  Nanyang  
Technological  University’s  
(NTU) School of Chemical 
and Biomedical  Engineer-
ing, pointed to the design of 
car safety devices as an ex-
ample of why it is vital to ad-
dress a range of needs.

A 2011 study published in 
the  American  Journal  of  
Public  Health  found  that  
women  are  47  per  cent  
more likely to suffer severe 
injuries  in  a  car  crash  as  
safety features are often de-
signed for men. The reason: 
differences  in  women’s
body  structures,  neck
strength  and  musculature  
are often not accounted for 
in safety device design.

Dr Lim, who spoke to The 
Straits Times last Friday, ini-
tiated the Women in Engi-
neering, Science and Tech-
nology Symposium in 2014.

The symposium, which in-
vites women from industry 
and academia to share their 
work and innovations, was 
held again in January with a 
full house of about 150 par-
ticipants.  It  will  now  be  
held every two years.

Its  plenary  speaker  this  
year was evolutionary engi-
neer Frances Arnold,  who 
in  2016  became  the  first  
woman to win the Millen-
nium  Technology  Prize,
awarded  for  outstanding
technological  innovations.  
She was honoured for pio-
neering directed evolution, 
a method of protein engi-
neering that mimics natural 
evolution. 

Dr  Lim  hopes  profiling  
these achievers will inspire 
younger women to remain 
in the field.

She also  pushed for  the 
Women in Engineering and 
Technology  Conference
Grants,  which  were  first  
given out this year by NTU’s 
College  of  Engineering.
These offer up to $3,000 to 
allow a recipient to attend 
an overseas conference in 
their  respective  field  to
present their own work.

Ms Tan Wen See, 28, a fi-
nal-year PhD student who 
was one of  the six recipi-
ents this year, said: “It will 
provide me the opportunity 
to share my work and learn 
from industry leaders and 
world-class scientists.”

Ms Tan, who recently sub-
mitted  her  thesis  in  3D  
printing  and  membrane
technology,  hopes  to  at-
tend MELPRO 2018, an in-
ternational  conference  on 
membrane  and  elec-
tromembrane processes to 
be held in Prague in May.
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Scientists found messages passed around in the brain’s thirst centres that play a 
part in the feeling of swift satisfaction when gulping water. PHOTO: ISTOCKPHOTO
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It  all  started  with  a  lunch  break  
during a research skills workshop 
for clinician-scientists in 2016.

Dr Koh Woon Puay, who hosted 
the event, and other female atten-
dees had gathered for a bite to eat 
and noticed that out of the 30 or so 
participants  at  the  event,  only  a  
third were women. 

“We started to talk about the chal-
lenges that we faced as women do-

ing dual careers (as doctors and re-
searchers),  and  the  support  we  
could give to one another, and then 
about setting up such a network to 
do this,” said Dr Koh, a professor at 
Duke-NUS Medical School and the 
director of its Centre for Clinician-
Scientist Development.

That conversation inspired her to 
launch the Women in Science net-
work  a  year  later  under  the
SingHealth  Duke-NUS  Academic
Medical Centre with the aim of pro-
viding female medical researchers 

opportunities for networking, train-
ing and mentoring. 

Under the network, Dr Koh, who 
is also a professor at the Saw Swee 
Hock School of Public Health, also 
set up a year-long professional lead-
ership  training  programme  tar-
geted  at  mid-career  female  re-
searchers.

Such leadership courses are often 
offered only to those in top manage-
ment positions, many of which are 
occupied by men, said Dr Koh.

The  programme,  which  is  con-
ducted in partnership with leader-
ship  and  management  develop-
ment institute Roffey Park, aims to 
equip  women  with  skills  to  help  
them  move  up the  career  ladder  
while also providing them with a 
platform  to  mentor  and  support  
one  another  through  facilitated  
group discussions.

The  programme,  which  kicked  
off with a two-day session at Amara 

Sanctuary  Resort  in  Sentosa  last  
week,  will  involve the 25 partici-
pants  attending  seven  half-day
workshops  and  lunchtime  semi-
nars throughout the year. 

One participant, Dr Anita Chan, 
43, a senior consultant at the Singa-
pore National Eye Centre and head 
of  the  translational  ophthalmic
pathology  platform  in  the  Singa-
pore Eye Research Institute,  said 
the programme has helped her dis-
cover more about her strengths and 
weaknesses  and  how  to  work
around them.

Dr Chan told The Straits Times 
last Friday: “It’s important for us to 
have personal growth so we can de-
liver better healthcare,  better re-
search and better manage our day-
to-day relationships.”

Fellow  participant  Wong  Ting  
Hway,  a trauma and general  sur-
geon at the Singapore General Hos-
pital  who  also  does  research  in  
health services,  said  the network 
has  given her  the opportunity  to 
meet women from the field she can 
learn from and look up to.

“It always helps to be in a setting 
where you can look at each other 
and realise that, even if the other 
person has a totally different area 
of  research  from  what you  have,  
they have achieved certain things 
that you want to achieve too,” said 
Dr Wong, 44.

Dr  Koh  hopes  to  run  the  pro-
gramme again within the next two 
years if it proves beneficial and if 
there  are  sufficient  participants  
and support.
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Head of Duke-NUS Medical School’s Centre for Clinician-Scientist Development Koh Woon Puay (centre), who founded a year-long professional leadership training programme that aims to empower women 
clinician-scientists and scientists to succeed in their research endeavours, with two of the participants, Dr Anita Chan (left) and Dr Wong Ting Hway. ST PHOTO: SEAH KWANG PENG

While there are more women in science and 
engineering than ever, the fields remain 
largely male-dominated, especially at the 
top. Two women are addressing this with 
initiatives aimed at giving their fellow 
women a career boost.
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PERSONAL GROWTH 

It’s important for us to have 
personal growth so we can 
deliver better healthcare, 
better research and better 
manage our day-to-day 
relationships.

’’DR ANITA CHAN, on how the programme 
has helped her discover more about her 
strengths and weaknesses.
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It always helps to be in a 
setting where you can look 
at each other and realise 
that, even if the other 
person has a totally 
different area of research 
from what you have, they 
have achieved certain 
things that you want to 
achieve too.

’’DR WONG TING HWAY, on how the network 
has given her the opportunity to meet 
women from the field she can learn from.
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