
Several studies suggest that memories 
can be pharmaceutically dampened.  
A few months ago, for instance, 

researchers showed that a drug called ZIP 
causes cocaine-addicted rats to forget the 
locations where they had regularly been 
receiving cocaine1. Other drugs, already 
tested in humans, may ease the emotional 
pain associated with memories of traumatic 
events. Indeed, the use of memory-altering 
drugs to treat addicts or victims of assaults, 
car accidents, natural disasters and terrorist 
attacks looks increasingly promising. 

Many are alarmed by the prospect. As far 
back as 2003, the US President’s Council on 
Bioethics issued a report that largely decried 
the use of such drugs2. Since then, journal 

articles and news stories have reiterated  
concerns that memory manipulators could 
interfere with the ability to lead true and 
honourable lives or could undermine a  
person’s sense of identity. 

The fears about pharmaceutical memory 
manipulation are overblown. Thoughtful 
regulation may some day be appropriate, 
but excessive hand-wringing now over the 
ethics of tampering with memory could stall 
research into preventing post-traumatic 
stress in millions of people. Delay could also 
hinder people who are already debilitated by 
harrowing memories from being offered the 
best hope yet of reclaiming their lives. 

Various drugs are being investigated3,4. 
Propranolol, for instance — which is 
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We must also challenge the patronizing 
cultural stereotypes that deter women. 
Headlines such as “Oxford housewife 
wins Nobel” and “One giant leap for 
womankind — and Israel” (for Nobel 
laureates Dorothy Hodgkin and Yon-
ath, respectively) are par for the course. 
“Mother wins prize” and “Woman wins 
top science prize”, are both newspaper 
headlines reporting my more modest 
achievements. The Rosalind Franklin 
award in 2004, from the Royal Society, 
came with a significant sum described 
as “a lot of money to spend on shoes”. 
I confess to a weakness for shoes. But I 
in fact set up a fund to support visiting 
female lecturers and to establish a men-
toring scheme for female postgraduates 
at Cambridge.

Attitudes to women in science have 
improved, but there is still some way 
to go. Yonath remembers a time when 
a visitor to her lab commented that her 
research was “so good that he thought 
it likely carried out by a man”. As a jun-
ior researcher, I was asked many times 
“who is the senior man you work for?”. 
Today, female postgraduates note less 
explicit biases that can make them feel 
excluded: from the all-male photos in 
chemistry departments, to the timing of 
early evening seminars, and the ensuing 
discussions in the local pub. So, we must 
all do more to support female chemists: 
by speaking out at injustice or prejudice, 
instead of staying quiet, and by encourag-
ing talented colleagues to aspire to more 
demanding roles.

Curie encouraged her elder daughter 
to follow in her footsteps. Irène Joliot-
Curie received the second Nobel prize 
awarded to a woman in chemistry. As 
Marie Curie’s granddaughter (herself a 
respected nuclear physicist) said: “We 
have to change the mentality that men 
are better scientists.” Our daughters and 
granddaughters deserve nothing less. ■

Carol V. Robinson is a Royal Society 
research professor, Department of 
Chemistry, University of Oxford, South 
Parks Road, Oxford OX1 3QZ, UK. 
e-mail: carol.robinson@chem.ox.ac.uk

1. Royal Society of Chemistry Planning for 
Success: Good Practice in University Science 
Departments (RSC, 2008). 

2. Royal Society of Chemistry Factors Affecting 
the Career Choices of Graduate Chemists 
(RSC, 2000). 

3. Royal Society of Chemistry Change of Heart: 
Career Intentions and the Chemistry PhD (RSC, 
2008).

4. Royal Institution 7 Questions on Scientists 
(BBC, 2011); available at go.nature.com/
rbj63x

5. Newsome, J. L. The Chemistry PhD: the 
Impact on Women’s Retention (RSC, 2008).

6. Kolata, G. Women atop their fields dissect the 
scientific life (New York Times, 6 June 2011).

IL
LU

ST
R

AT
IO

N
 B

Y 
ED

A
 A

K
A

LT
U

N

1 8  A U G U S T  2 0 1 1  |  V O L  4 7 6  |  N A T U R E  |  2 7 5

COMMENT

© 2011 Macmillan Publishers Limited. All rights reserved



already approved by the US Food and 
Drug Administration to treat hypertension 
— may dull the emotional pain associated 
with the recall of an upsetting experience 
by interfering with the release of stress hor-
mones that otherwise strengthen memories. 
Preliminary studies suggest that proprano-
lol can inhibit the formation of traumatic 
memories even when taken a few hours after 
a distressing event5,6. 

Given the close connection between 
memory and a sense of self, some bioethi-
cists argue that instead of seeking a solution 
in a pill bottle, we should do the difficult 
but rewarding emotional work required 
to transform bad experiences into positive 
ones. They worry that giving people too 
much power to alter their life stories could 
ultimately weaken their sense of identity and 
make their lives less genuine2. 

These arguments are not persuasive. Some 
memories, such as those of rescue workers 
who clean up scenes of mass destruction, 
may have no redeeming value. Drugs may 
speed up the healing process more effec-
tively than counselling, arguably making 
patients more true to themselves than they 
would be if a traumatic experience were to 
dominate their lives. As psychiatrist Peter 
Kramer described in his 1993 book Listen-
ing to Prozac, some patients report feeling 
like themselves for the first time after taking 
antidepressants. 

Some have also argued that memory-
dampening drugs may inure users to the 
pain of others. For example, soldiers might 
be less inhibited to kill if they think they can 
pharmaceutically dissipate the emotional 
impact of their actions2. Yet we permit sol-
diers to use remotely operated drones even 
though these devices are likely to make 
some soldiers more willing to kill. If we seek 
to minimize soldiers’ physical wounds, we 
should also address their emotional ones. 

Underlying these concerns is an unjustified 
aversion to pharmaceutical methods of man-
aging trauma7. Almost every media report on 
memory-dampening drugs delves into the 
ethical issues they raise. Yet the ethical impli-
cations of non-pharmaceutical approaches to 
memory dampening are generally ignored. 
For example, a non-pharmaceutical method 
of helping subjects forget a learned asso-
ciation between a visual cue and an electric 
shock was described in Nature last year8. 
Although the study received widespread 
media coverage, ethicists largely ignored it. 

Until researchers uncover the cost, efficacy 
and side effects both of pharmaceutical and of 
non-pharmaceutical approaches to memory 
dampening, one should not automatically  
be deemed inferior to the other. 

That said, in some contexts there are 
grounds for regulating the use of drugs to 
manipulate memory — particularly drugs 
that alter factual recall. 

Take a scenario recounted by a US doctor  
in 2007 (ref. 9). The doctor had biopsied a 
suspected cancer patient and sent a tissue 
sample to a pathologist while the woman 
was still in the operating room. Thinking 
she was completely sedated, the patholo-
gist announced a bleak prognosis over the 
intercom. The patient, who had received 
only local anaesthesia, heard the news and 
began to shriek, “Oh my God. My kids!” 
An anaesthesiologist standing by quickly 
injected her with propofol, a sedative that 
causes some people to forget what hap-
pened a few minutes before they were 
injected. When the woman woke up, she 
had no memory of hearing her prognosis. 
Although the anaesthesiologist’s action  
was well-meaning, the patient probably 
had the right to decide whether to have her  
mind manipulated10. 

Broad prohibitions, however, are  
unnecessary7.In most countries, existing 
law would already prohibit particularly 
egregious uses. For example, getting a wit-
ness drunk to prevent him from testifying in 
court has long been deemed an obstruction 
of justice by US judges. Pharmaceutically 
erasing a witness’s memory for the same pur-
pose would already be considered a crime. 

Lawmakers could easily add new  
restrictions. For example, in cases that could 
endanger people’s lives, such as when the 
only witness to a violent crime seeks to for-
get traumatic memories, physicians could be 
required to contact police before prescribing 
memory-dampening drugs. 

Fear that the potential fruits of research 
may be prohibited or heavily regulated could 
deter researchers from pursuing studies on 
memory manipulation or funders from sup-
porting them. Instead, researchers should be 
encouraged to explore pharmaceutical and 
non-pharmaceutical methods of helping 
people cope with trauma. ■
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