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Gulf War Illness Study Update:
A Permethrin Metabolite is Associated with
Immune Responses in Gulf War Illness
Gulf War Illness remains difficult to diagnose and treat since exposure
to Gulf War chemicals happened nearly 30 years ago.
Many studies now provide strong support that pesticide exposure during the
Gulf War is one of the key factors in causing Gulf War Illness (GWI). Our recent
work at the Roskamp Institute shows that the pesticides used during the 1991
Gulf War can cause the body to negatively react to its own proteins that play
important roles in supporting bodily functions. This negative reaction is similar to the reactions seen in autoimmune diseases,
which result in our immune system mistakenly attacking proteins in our own bodies.
Until now, it has been largely unclear as to how Gulf War pesticides could have directly contributed to the autoimmunetype changes observed in veterans with GWI since pesticide molecules are too small for the immune system to register
as a threat. When the pesticide molecules enter the body, they are broken down into smaller particles, called metabolites.
These metabolites are also too small by themselves to elicit a response from the immune system. However, if those pesticide
metabolites combine with proteins in the body, the new combination is called a hapten which can then be perceived by the
immune system as a foreign threat, resulting in an autoimmune type reaction to haptenated proteins. This hapten phenomena
is often seen with the usage of certain medications like aspirin and antibiotics, where an individual may have an allergic
immune response after taking those medications because of the drug haptens that form in their body.
Our study published in the journal Brain, Behavior, and Immunity
(Joshi et al., 2019) shows that some of the common metabolites of GW
pesticides do indeed form hapten and combine with natural proteins.
We found that antibodies, which are flags that the immune system uses
to mark foreign threats to mount an attack, specific to those pesticidehaptens are present in our GWI mouse model long after the first pesticide
exposure. Such antibodies were also detected in veterans diagnosed with
GWI, this time nearly 30 years after they would have been originally
exposed to pesticides. This corresponds with veterans’ self-reports of
pesticide exposure during the Gulf War.
This evidence of pesticide exposure resulting in activating immune
responses in both the brain and other body systems and the fact that veterans with GWI show autoimmune symptoms
supports further study of the role of pesticide-related antibodies in GWI. The goal of our upcoming studies is to identify
exactly how Gulf War pesticides drive this autoimmune dysfunction. We are in the process of expanding our work and testing
additional veterans with GWI to see if antibodies to different Gulf War pesticides or their metabolites are detected in veterans
with GWI. Once the mechanism has been identified, biological markers that are specific to GWI pesticide exposure can be
identified in order to help with diagnosing GWI and for developing new means of interventions for veterans with GWI.
Publication: Brain, Behavior, and Immunity Volume 81 October 2019
“A permethrin metabolite is associated with adaptive immune responses in Gulf War Illness”
Link: https://www.sciencedirect.com/science/article/pii/S0889159119303290?via%3Dihub
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About The Roskamp Institute
Gulf War Illness Study
The study calls for the recruitment of 100 GW veterans. Volunteers will be
seen one time for collecting information on their health and blood samples.
As with other diseases studied at the Roskamp Institute, scientists and
clinicians there are always looking for new ways to understand and treat
neurological illnesses that affect our military and veteran populations.

Seeking Gulf War Illness Study Volunteers

If you want to learn more about this and other clinical research studies being
conducted at the Roskamp Institute, call Megan Parks at (941) 256-8018 ext. 3008.

Congratulations to Charis Ringland,
Roskamp Institute’s 14th Ph.D. Program Graduate
The Roskamp Institute, jointly with The Open University UK, offers a doctoral degree in
Neuroscience and is pleased to announce the program’s 14th graduate Charis Ringland.
Charis joined the Institute as a Ph.D. student in January 2017. While she worked on a number
of projects throughout her time at the Institute, her research primarily investigated the role
of apolipoprotein E (apoE) in the development of Alzheimer’s disease. Owing to Covid-19,
this was our first ever virtual viva voce examination, conducted on GoToMeeting with
participants from Sarasota, Germany, and the two examiners in North Carolina and the UK.
Charis began her studies in neuroscience at the University of Leeds, UK, where she earned her bachelor’s degree. She
continued her studies and gained practical experience during her master’s course at Imperial College London. Her interest in
neurodegenerative disorders stemmed from these studies and led Charis to pursue a Ph.D. in Neuroscience at the Roskamp
Institute. “I am grateful to have had the opportunity to conduct my Ph.D. at the Roskamp Institute. I enjoyed contributing
to the understanding of neurodegenerative disorders through my Ph.D. research and
hope to continue doing so in the future.” Charis’ research into the MMP-9 enzyme and
its interaction with apoE in Alzheimer’s disease, which constituted much of her Ph.D.
research, was recently published in the journal Neurobiology of Aging (link below).
Charis currently lives in Germany with her husband Jonas Schweig, who received his
Ph.D. at the Institute in 2018. She has been a valuable member of
the Roskamp Institute research group and she will be greatly missed.
Congratulations Charis!
Publication: Neurobiology of Aging, Volume 95 In progress November 2020
“Apolipoprotein E isoforms differentially regulate matrix metallopeptidase 9 function in Alzheimer’s disease”
Link: https://www.sciencedirect.com/science/article/abs/pii/S0197458020302116?via%3Dihub
“We need to expand our research and clinic facilities to
significantly increase our capacities for discovery and
care. We are on the threshold of exciting new treatment
advances that are desperately needed here in our
community. Your support makes all the difference and we
need your help now.”
Michael Mullan, M.D., Ph.D Executive Director
Fiona Crawford, Ph.D President & CEO

Please Join Us in Our Mission.

Your support will help us to help many.
Call Roskamp Institute Today At
(941) 752-2949
Make a donation online at RoskampInstitute.org/donate
Roskamp Institute is a 501c3 Non-Profit Organization.
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