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Smelling Illness: Volatile Organic Compounds as Neurological Disease Biomarkers 
 

 

Introduction 

Early diagnosis and treatment of Parkinson’s disease is critical to slowing its progression. Long before 
neurological symptoms appear, patients exhibit early signs, some of which are associated with specific chemical 
scent signatures known as volatile organic compounds. Researchers study these as early biomarkers of disease 
for future diagnostics applications. 

Welcome to The Scientist Speaks, a podcast produced by The Scientist’s Creative Services Team. Our podcast is 
by scientists and for scientists. Once a month, we bring you the stories behind news-worthy molecular biology 
research. 

In this episode, Iris Kulbatski from The Scientist spoke with Drupad Trivedi, a University of Manchester 
biomedical researcher and lecturer in analytical and measurement science, to learn more about how fatty skin 
secretions in Parkinson’s disease and one woman’s sensitive nose may lead to early detection and intervention. 

Narrator: Human skin secretions contain a diverse mixture of small molecules that the body exudes on a regular 
basis. These molecules change in relation to various parameters of health and disease and carry a unique scent 
signature that some people can actually smell. Drupad Trivedi uses chemometrics, the data driven science of 
measuring and analyzing chemical compounds under different biological conditions, to pinpoint the unique 
scent fingerprint in Parkinson’s disease. Much of his research progress in this field is based on his collaboration 
with Joy Milne, a retired nurse who can smell the disease with a high degree of accuracy. 

Drupad Trivedi: 
We came across Joy Milne, famously known as lady who can smell Parkinson's, through collaborators in 
Edinburgh. They had interacted in a conference where Joy had asked, if people are looking into the smell of 
Parkinson's. Joy could anecdotally smell disease on her husband and she realized this was a phenomenon 
when she noticed this in one of the support group meetings at Parkinson's, where she smelled the same smell 
as husband, but on a larger scale. We did some pilot studies, we asked Joy to smell some T shirts. Six of them 
were from people who had Parkinson's, and other six were worn by people who are completely healthy. Joy 
didn't know which one was which. She was able to predict 7 t-shirts to be coming from people with Parkinson, 
five from people who didn't have Parkinson. While we are still looking at this data, trying to think of what's 
going on six or seven months since that pilot study, one person, Joy identified as Parkinson although they 
were healthy at that stage and now started showing signs of Parkinson's. That was when the scientific 
curiosity kicked in, because now we wanted to know why Joy was able to smell something before the 
clinicians can see it. 
 
Narrator: In the near decade since Trivedi and Milne began this work, they have tried to identify the specific 
chemicals that contribute to the smell of Parkinson’s disease. However, they ran into challenges when trying to 
recreate the smell using a mixture of chemical compounds, because the human nose picks up on subtle nuances 
in odors that are unique to the human body. With a nose as sensitive as Joy’s, the synthetic compounds had a 
distinctly chemical smell, lacking the organic scent elements characterizing odors produced as a byproduct of 
human metabolism. Eventually, they narrowed down the search to a group of molecules that correlated with 
the Parkinson’s scent that Milne detected. 



  

 
Drupad Trivedi: 
We use chromatography to separate a sample. We get Joy to smell the sample as molecules within the 
samples are separating and while we are measuring them on mass spec. Joy would keep smelling this as 
things are separating over 30 minutes, and there would be areas within that 30 minutes where Joy would say, 
I can smell something like Parkinson's here. Using that knowledge, we could narrow down the window in that 
30 minutes where molecules that smell like Parkinson's are present. We then did a validation to see if we 
were able to reproduce the same set of molecules in different people. We were able to do that, and because 
we knew where we are looking we could improve our classification ability by almost 10% than what it was in 
the very first paper. Now that we know the molecules, we took a sample from people's back, rolled it on a 
piece of paper, and then we cut a tiny triangle that was introduced to mass spec. In that study, we found set 
of lipid like molecules that were similar in weight, between normal people and people Parkinson's, but these 
had different shapes in people with Parkinson. The reason for this, we speculate, is because, like proteins, 
these lipids probably tend to misfold, and there could be something to do with how they cannot be cleared 
out in routine lipid pathways, and get excreted in some other fashion.  
 
Narrator: Trivedi and Milne are also collaborating on a project that compares individuals with Parkinson’s 
disease to those with REM sleep behavior disorder. REM sleep behavior disorder is characterized by sleep 
disturbances where people act out their dreams while asleep. It is a very common prodromal symptom of 
Parkinson’s disease and identifying a unique scent signature for REM sleep behavior disorder could serve as an 
early way to detect Parkinson’s disease up to a decade before clinical signs and symptoms are apparent. With 
Milne’s nose as a guide, Trivedi and his team examined the volatile organic compounds in the sebum of REM 
sleep behavior disorder patients and compared this to the sebum of healthy individuals as well as those 
diagnosed with Parkinson’s. They found distinct differences in the molecular makeup of the sebum between 
these three groups, with certain molecules exhibiting a trend of low expression in healthy individuals, 
intermediate in patients with REM sleep behavior disorder, and high in those with Parkinson’s disease. Other 
molecules were high in healthy individuals, intermediate in REM sleep behavior disorder, and low in Parkinson’s.  
 
Drupad Trivedi: 
The smell of REM sleep disorder was very different to Joy compared to smell of Parkinson. But the limitation 
is we can't always identify these molecules, because what majority of the differences are in the lipid region. 
With gas chromatography, what happens to lipids is they mostly fragment into alkanes, or very similar chain 
alkanes, so all you see is repeated chains of alkanes being annotated on gas chromatography. We can call 
them alkane, but they're not really alkane, they're just fragment of something. We couldn't identify exactly 
what they are, but we could see that there were molecules at certain time points that were very different 
between the three groups, and they expressed themselves differently. Out of the nine individuals in this 
particular study who had REM sleep disorder, two of three of them developed Parkinson like symptoms while 
we were analyzing these samples in span of nine to 12 months. Before we started analytically looking at these 
samples, Joy was able to pick these three people out, saying they don't smell like REM sleep disorder but they 
smell more like Parkinson's. Out of the three that Joy had singled out, two of them had Parkinson's during this 
study, which was suggesting Joy could smell these samples before they started showing clinical signs of 
Parkinson's, at least nine months to a year before we could find this out in clinic. We can put two and two 
together, like we did with Parkinson's, that if there is a change in odor, there will be change in sebaceous 
secretions that we can measure on GC.  
 
Narrator: Trivedi is excited about these proof-of-concept studies as he homes in on the molecules that may act 
as early disease biomarkers, years before there are any outwardly identifiable symptoms. He and his team are 
developing a quantitative assay to measure expression of the molecules of interest and collaborating with other 



  

labs to independently validate the assay and expression levels under real world conditions. The scientific 
progress his team has made over the past decade could not have been possible without Joy, whose nose is 
lending itself to sniff out other diseases. 
 
Drupad Trivedi: 
She can differentiate between 10 different types of cancer. I'm collaborating with Joy and others in South 
Africa, as well as Tanzania, where she has shown her ability to smell tuberculosis. She has smelled people who 
have active tuberculosis, in the skin samples against people who have a lung condition which represents itself 
very much clinically, like tuberculosis. It opens up a way for us to then look at these molecules that we 
already have been looking at in Parkinson's, to see if we can have a test that quickly tells us, before even a 
microbial culture comes back in 72 hours. In developing nations, there is a rise of multi drug resistant 
tuberculosis and if you don't catch it in, say four days time, there's four days of spread that's ongoing, and you 
don't want TB to be spreading.  
 
Narrator: Trivedi is fascinated by Milne’s superpower and believes that her sensitive nose in combination with 
her years of nursing experience allowed her to amass a library of smells that are stored in her memory. For 
example, while working on the tuberculosis project, the memory of the smell from her time working as a nurse 
was triggered very quickly. She recognized the smell almost immediately. The distinctive scent signature of 
Parkinson’s disease was also familiar to her from smelling her husband for over a decade before realizing that 
others with Parkinson’s carried this scent as well. 
 
Drupad Trivedi: 
The way Joy works is she can combine the smell with an experience and have that memory come back. There 
are other people. We have had emails almost every day for five to six people saying I can do this as well. And I 
have no doubt that many people who are, if not super smell, they can smell it better than I can, and they can 
smell the disease. For Joy, it's something that runs in all the female members of a family, so it could be 
something that's genetic, that predisposes her to have better olfaction. But there are people who might have 
some similar condition as well. We could probably think of training people who help with breweries and 
making wine. We can use those noses to be trained on these smells because if can train their nose to recollect 
the smell of good grape, good note on the wine, or good whiskey we build the library to be able to smell bad 
smells that are not healthy skin smells, and over time, they could probably just replicate what Joy is doing.  
 
Narrator: When Trivedi first began working with Milne, it was challenging to get the scientific community on 
board with the notion that an individual was able to smell disease and that there was a scientific approach that 
could harness this ability to help identify molecular scent signals. As time goes on, Trivedi and Milne’s unique 
collaboration is gaining the recognition it deserves.  
 
Drupad Trivedi: 
The whole research is quite fascinating, and it wouldn't have started if Joy didn't have the courage to say, 
there is something I can smell in Parkinson’s. Smelling diseases, we have been using it for a long time, and 
then we stopped, but now that we have analytical platforms that can look at really small quantities, it makes 
sense to rethink the whole idea. If there is a smell, there is bound to be something that changes and the nose 
is picking up reproducibly. It's not something that's just because of someone's diet or their exercise regime. It 
must be something consistent. It's just having a good study design and use of these platforms to be able to 
find what the chemistry is, which means we will be closer to biomarkers in a more targeted way, rather than 
trying to look for everything, find the needle in the haystack and then validate it. Our haystack becomes much 
smaller if you use some other knowledge like super smellers. 
 



  

 
Thank-you for listening to The Scientist Speaks! This episode was produced by the Creative Services Team for 
The Scientist and narrated by Iris Kulbatski. Thanks again to [sponsor names] for sponsoring this episode. Please 
join us again in November, as we learn about how researchers use cell culture models and associated 
technologies to advance retinal cell therapy. To keep up to date with this podcast, follow The Scientist on 
Facebook and Twitter, and subscribe wherever you get your podcasts. 
 


