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The first day of the meeting (May 15, 2006) was held at the American Legion Headquarters, 7th Floor 
Conference Room, 1608 K. St., NW, Washington, DC. 
 
 
Welcome, introductions, and opening remarks 

James H. Binns, Jr., Chairman 
 

Chairman James Binns called the meeting of the Research Advisory Committee on Gulf War Veterans’ 
Illnesses (hereinafter referred to as “the Committee”) to order at 8:31 a.m.   
 
Chairman Binns welcomed the Committee members, guest speakers, Department of Veterans Affairs 
(VA) and other Federal research managers, and members of the public.  He extended special thanks to 
Mr. Steve Smithson and the American Legion for providing their facility for the day’s meeting.  He 
explained that, due to a sudden change in the Secretary’s schedule, the Committee had needed to find 
alternate meeting space for this day’s meeting.   He noted, however, that the Committee would be holding 
its meeting at the VA Headquarters, Room 230, 810 Vermont, NW, on the following day. 
 
Chairman Binns stated that, although this meeting marked the start of the Committee’s fifth year of work, 
it was a new beginning in many important respects.  He noted that half of the Committee members were 
new, and the Committee would benefit from their new insights and expertise.  He noted that this change 
in membership also reflected a new phase in the working of the Committee.  He stated that, up until this 
point, it would be fair to say that the Committee has focused largely on past research and on general 
questions having to do with the scope and nature of Gulf War illnesses.  This information, including the 
Committee’s findings to date, would be briefly reviewed that morning for the benefit of new members.  
He stated that the Committee’s new goal was to move beyond these general questions and address the 
specific mechanisms involved in these illnesses and the specific research studies needed to answer these 
questions.  With this goal in mind, he expressed his pleasure in having the new members’ participation in 
these discussions. 
 
Chairman Binns noted that the Committee’s charter provided a clear standard by which the Committee 
was to measure Federal Gulf War research.  He stated that this standard was whether the research made a 
difference to the health of ill Gulf veterans.  He acknowledged that to date, despite the tens of millions of 
dollars spent and the many years that have gone by, it had not.  He noted that this was the case, despite 
the most recent findings of the VA’s ongoing longitudinal survey that 25% of veterans deployed during 
the Gulf War have chronic multisymptom illnesses over and above the base rate of nondeployed veterans 
of the same era. 
 
Chairman Binns stated that a new element in Gulf War illness research was VA’s establishment of a Gulf 
War illnesses research center at the University of Texas Southwestern last month.  This center will 
manage a $15 million program, created by Senator Kay Bailey Hutchison (R-TX) in the FY2006 VA 
appropriations bill.  Senator Hutchison had stated that the center would be funded at this level for five 
years.  Chairman Binns said he had been pleased to be invited by VA to attend the public event in Dallas 
at which the new center had been announced.   
 
While the video of the press conference was being cued, he noted that Senator Hutchison had generously 
given credit to the Committee for its recommendations that led to this work and decision.  He stated that 
she was referring to the Committee’s 2004 report, which recommended that VA spend at least $15 million 
per year for four years on Gulf War illness research.   He stated that the Committee did not recommend 
that it be focused in one location, i.e., at UT Southwestern.  However, he understood the decision by 
Senator Hutchison and VA Secretary R. James Nicholson.  They have observed, as have Committee 
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members who have served for the past several years, that when VA leadership has made a commitment to 
the Gulf War illnesses research, it has proven difficult to see these commitments carried out within the 
conventional confines of VA research policy and procedures.  He welcomed the bold step by Senator 
Hutchison and Secretary Nicholson to place research management and program funds in the hands of 
people who were committed to the problem.  He acknowledged that this followed a different funding 
model than the one most academicians and federal research managers were accustomed to, i.e., bidding 
and inviting proposals on individual research studies proposed by individual researchers.  He reminded 
those that were used to the usual scientific process that every piece of equipment in their laboratories and 
clinics had been developed using a business model, that is, an approach that was more centralized and 
targeted to achieve specific objectives.  He expressed hope that this model would be more successful than 
the past one in this particular case.  Videotaped portions of comments made by Senator Hutchison and Dr. 
Jonathan Perlin, VA Under Secretary for Health, at the April 21, 2006, Dallas, TX, press conference were 
played for the audience. 
 
Chairman Binns stated that the UT center would not be the only place at which federally-funded Gulf 
War illness research would be conducted. VA would continue to sponsor Gulf War illness research 
studies, managed from VA’s Office of Research and Development (ORD).  In addition, the Department of 
Defense (DoD) would be investing $5 million in FY2006 in Gulf War illnesses research.  He welcomed 
the managers of these federal programs to the meeting. 
 
Chairman Binns noted that there was a new committee, a new mission, and a new research center.  At that 
point, he turned the focus to the first element of this equation: the new committee.  He asked Committee 
members to introduce themselves and provide a few comments on their research and/or professional 
interests that bear on Gulf War illnesses.   
 
Chairman Binns commented that the Committee was made up of very accomplished individuals, and he 
appreciated their choosing to be there today.  He stated that it had been fifteen years since the Gulf War, 
and this was a long time.  It had been four years since the Committee started its work, which seemed like 
a long time as well.  Fifteen years was a long time to invest in medical research without having a 
diagnosis or treatment to show for it.  It was a long time to listen to previous generations of government 
bureaucrats minimize the importance or even the existence of the problem.  It was also a long time to be 
sick.  
 
Chairman Binns, however, was optimistic for three reasons: (1) the Committee had never before had this 
amount of talent to apply to Gulf War illnesses research. (2) the management of Gulf War illnesses 
research had never before been in the hands of individuals who believed there was a problem and were 
dedicated to solving it.  He stated that not only was he referring to Dr. Robert Haley at UT Southwestern, 
but also Dr. Joel Kupersmith, VA Chief Research and Development Officer (CRADO), his colleagues, 
including Dr. William Goldberg, and leadership of the Congressionally-directed medical research 
program at DoD. (3) He believed that this was the beginning of a sea change when it came to thinking 
about the chronic multisymptom illnesses that plague modern society.  He noted that the Centers for 
Disease Control (CDC) had just announced evidence that there was a real physiological basis for chronic 
fatigue syndrome (CFS).  He noted that this was similar to the work Dr. Daniel Clauw and his colleagues 
have been doing for fibromyalgia.  Chairman Binns stated that word was getting around VA that Gulf 
War illness was not simply a new name for battlefield stress or what happens after every war.  He went on 
to say that it is hard seeing history being made when you are in the middle of it.  It isn’t like the movies 
where it is perfectly scripted and the background music comes up to tell you that something important is 
happening.  But something important is happening.  The Committee has the potential to play an important 
role in this history.  The Committee is not a typical advisory committee that produces reports that sit on 
shelves.  The recommendations made by the Committee go directly to the programs that have the 
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resources to apply to these problems.  Chairman Binns doubted that anyone would ever make a movie 
about a Committee, but to help produce a research program that could make a difference to the health of 
ill Gulf War veterans, with implications for other ill individuals, was surely a task worthy of the 
Committee’s best efforts. 
 
Chairman Binns thanked Dr. Lea Steele for organizing an exemplary program for the next two days.  He 
noted that the agenda was full, and asked everyone to please observe the time limits given so that 
everyone had a chance to present. 
 
Dr. Steele went over certain logistical aspects of the meeting, including asking that everyone speak into a 
microphone.  She noted and reviewed the contents of the Committee’s binders.   
 
The Gulf War and its aftermath 

Rev. Joel Graves, Gulf War veteran, hospice chaplain 
Mr. Anthony Hardie, Gulf War veteran, Executive Assistant, Wisconsin Dept Veterans Affairs 

 
Mr. Joel Graves gave a brief presentation describing his experiences during the Gulf War, and outlining 
his belief that sarin gas exposure was a primary cause of Gulf War veterans’ illnesses.  (See Appendix A 
– Presentation 1.)    He stated that he became severely ill during his deployment and afterwards, so sick 
that he almost resigned his commission.  He stated that he had retired early because of his illness.  He 
noted that he currently wasn’t as sick as when he was first appointed to the Committee.   
 
Chairman Binns asked Mr. Graves if he would share with the Committee what his symptoms had been 
since the war and how it affected his various career moves.  Mr. Graves stated that when he was in the 
military, he was rather “studly”, e.g., always maxed the PT test, could physically outperform junior 
colleagues, etc.  When he came back from the war, the areas where he had been the strongest were the 
areas in which he was failing.  He had two surgeries, developed arthritis, memory loss, etc.   
 
Mr. Graves commented that his memory loss had been profound and debilitating.  He related a story 
about trying to purchase an oil filter for his truck, and not being able to remember the filter model number 
even though he had just read it in the manual hanging from the wall.  He ultimately had to tear the manual 
off the wall and directly compare the numbers in the manual with the ones on the product.   
 
Mr. Graves shared another story about his time as an S4 logistics officer, responsible for organizing troop 
movement to Germany.   During this operation, he wrote everything down, created an elaborate appendix 
to his report, and shared information with everybody.  During the deployment, many individuals would 
simply rip out his appendix because it had everything one could possibly need to know.  He even received 
a medal for creating this document, but he was doing it to protect himself.  Afterwards, he found himself 
missing meetings and other commitments.  He didn’t even remember someone telling him that he needed 
to be at these places.  He ultimately was “called on it”, and retired from the service.  
 
Mr. Graves shared another story about talking with his grandmother back in 1994 about his memory loss.  
She recommended magnesium and lecithin supplements.  He started taking these and his memory 
improved; when he stopped taking them he got “stupid” again.  After being on the Committee for two 
years, he found himself talking to a researcher about this.  The researcher confirmed that there was a 
physiological basis for theses supplements.  He had found that either one separately had a little bit of 
effect, but the two together are “magic.”  He stated it wasn’t a perfect solution, especially if he 
encountered a stressful situation, but felt that he was simply managing the problem.  Mr. Graves also 
indicated that he didn’t heal well from injuries.  He acknowledged that part of the problem was that he 
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was getting older.  But he had noticed the problem just after the war.  Things didn’t work the same as 
before the war. 
 
Dr. Haley asked why Mr. Graves took “ranger pills”, or 800 mg. Ibuprofen pills.  Mr. Graves stated it was 
for muscle aches and pain.  He stated that he also had arthritis in his neck, back and feet.  The pills helped 
take the edge off the pain. 
 
Dr. Steele introduced Mr. Anthony Hardie, a new member of the Committee and a 1990-1991 Gulf War 
veteran.   
 
Mr. Hardie stated that when he joined the military, he hoped he would receive language training.    He 
was ultimately sent to an intensive language school to learn French, and was assigned during the Gulf 
War to be a linguist for a special intelligence liaison unit with the Joint Forces Command East.  This unit 
was free roaming compared to other units, and he found himself working throughout much of Kuwait and 
Southern Iraq.   
 
Mr. Hardie described several of his experiences in the Gulf War that led him to believe that he had   
possibly been exposed to chemical warfare agents.  He also described exposures to depleted uranium, oil 
well fires, and vaccinations, as well as his experiences witnessing battlefield casualties.  He discussed 
several health concerns that developed in the Gulf; some of which continue to the present day.  Before the 
Gulf War, he was very athletic and competed in cross-country running.  Upon his return, he found himself 
dealing with fatigue, memory loss, respiratory ailments, chronic sinusitis and other infections, etc.  He 
discussed his difficulties in finding help through the VA system for his ailments.   He was told by the 
Gulf War Coordinator for a VA hospital that there was nothing wrong with Gulf War veterans.  It was 
“just in their heads.”  He sought answers outside the VA, and found through the Internet and through his 
work as a Congressional staffer that there were other veterans with similar problems.  It was only when he 
began to be referred for medical issues that could not be explained by psychiatric/psychological illnesses 
that he began to receive more serious treatment from the VA.  He believes that Gulf War veterans had 
unique exposures, and aren’t simply experiencing what all veterans have experienced since the 
Peloponnesian Wars. 
 
When asked what vaccinations he had received, Mr. Hardie stated he didn’t know.  They were told that it 
was “secret” and he has not seen his medical records since he returned from the Gulf.  Mr. Graves 
indicated that he had kept copies of his medical records, and knew that he had received vaccinations and 
pyridostigmine bromide (PB).   
 
Dr. Golomb asked if Mr. Hardie had been exposed to various pesticides, including permethrin uniforms 
and those sprayed on bedding.  Mr. Hardie stated that both were applicable to him, especially during his 
tours in West Africa.   
 
Dr. Haley noted that some veterans reported side effects following the ingestion of PB.  He asked Mr. 
Hardie if he had seen similar reactions in his colleagues and whether the reaction was immediate or not.  
Mr. Hardie indicated that the reaction was immediate and got progressively worse over time.  He 
described the reaction as being flu-like symptoms.   
 
Dr. O’Callaghan asked whether the special operations teams were more likely to receive a wider range of 
exposures than other troops.  Mr. Hardie stated that he believed this to be true. He suggested that it would 
be interesting to look at special operation soldiers to see if there were any commonalities among them. 
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Dr. Golomb noted that Special Forces troops would also have been more physically able than the regular 
troops.  Mr. Hardie agreed. 
 
Chairman Binns thanked Mr. Graves and Mr. Hardie. 
 
 
The Gulf War and Gulf War Illnesses:  An Overview of Research Reviewed by the RAC-GWVI 

Lea Steele, PhD 
Scientific Director, Research Advisory Committee on Gulf War Veterans’ Illnesses 

 
Dr. Steele provided an overview of the Gulf War and research on Gulf War illnesses, and highlighted key 
findings and conclusions in these areas.  (See Appendix A – Presentation 2.) 
 
Dr. Hugh Tilson asked Dr. Steele to comment on the findings of any epidemiological studies of the local 
population and other coalition nation troops.  Dr. Steele stated the Committee staff had undertaken a 
review of information available on troops from other countries, and that U.S. and U.K. troops looked 
similar in their exposures and manifestation of illnesses.  It appears that some other coalition troops had 
similar problems, but at lower rates.  This would include Canada, Australia, Denmark, etc.  She stated that 
there were very few studies with regards to the health effects on local populations.  She noted that there 
was one study looking at the Saudi National Guard hospitalization rates.  As for the local civilian 
populations, there had been a few clinical studies looking at hospitalization rates.  There is also an 
ongoing study of the local Kuwaiti population by the Harvard School of Public Health.  They have 
identified a 30% increase in mortality rate among older Kuwaitis.  The cause is unknown.  The Harvard 
researchers will be looking at multisymptom illness among younger Kuwaitis. She noted there were 
rumors about an increase in birth defects and leukemia in the southern part of Iraq, possibly due to spent 
depleted uranium.  However, there have been no published, peer-reviewed studies examining these 
claims.  There had been conferences in Kuwait about possible health problems.  The conference 
transcripts indicated that Gulf War illness symptoms were not being seen in the local population, but this 
was largely speculation. 
 
Dr. William Meggs thanked Dr. Steele for condensing four years of Committee discussion into a clear and 
concise one-hour synopsis.  He noted that, based upon this distillation, pesticides, PB and nerve agent 
exposure stand out as possible causes of the Gulf War illnesses.  From a toxicological standpoint, these 
are all from the same class of compounds.  He noted that there are both anecdotal reports and solid 
literature documenting that individuals poisoned with organophosphates develop similar symptoms.  
Because of this, he was happy to see the appointment of several neuroscientists to the Committee.  He 
commented that the real problem facing the Committee was looking for treatments, as it is possible that 
these veterans have had permanent brain damage that cannot be reversed.  Dr. Steele noted that if the 
specific pathophysiological processes could be identified, it might be possible to find a way to treat or 
reverse the damage. 
 
Dr. Floyd Bloom asked whether the gender or ethnic background of the troops were risk factors for 
developing Gulf War illnesses.  Dr. Steele stated that crude analyses show a somewhat elevated rate in 
minority populations.  However, once adjustments are made for troop locations and rank, this association 
is greatly reduced.  She noted that more minorities were enlisted and served at the front.  She stated that 
there was not the strong association between Gulf War illnesses and gender, as seen in the civilian 
population with chronic fatigue syndrome and fibromyalgia. She noted that 7% of the troops had been 
women, which was the highest proportion of women serving in a war zone up to that time. However, 
women veterans were experiencing multisymptom illnesses at only slightly higher rates than men, if at 
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all.  She noted that there a couple of studies showed somewhat higher rates in women veterans; however 
there was not the striking association seen in the civilian population.   
 
Dr. Haley commented that the French had a unique experience in the Gulf, and asked Dr. Steele to 
comment on the findings among French Gulf War veterans.  Dr. Steele noted that French troops were 
positioned on the outer perimeter of the ground war, never getting close to the action in Iraq and Kuwait.  
It has been said that the French troops did not receive anthrax shots or take pyridostigmine bromide (PB), 
and the French government has consistently held that chronic multisymptom illnesses were not being 
observed in their veterans.  Dr. Steele reported that the first epidemiologic study looking at French Gulf 
War veterans had been recently published, and it had been hoped that this study would shed light on the 
illness experience of French Gulf War veterans.  She stated that the study found high symptom reporting 
among veterans, possibly due to the way in which questions were asked.  She noted that the study did not 
include a control group for comparison purposes.  Dr. Golomb noted that the French study also didn’t 
relate health outcomes to exposures. 
 
Dr. Golomb commented that there were a couple of other epidemiological studies that showed a 
significant association with the anthrax vaccine, albeit much smaller than the association with 
acetylcholinesterase (AChE) inhibitor exposure after adjustment.  She stated that she had an 
undergraduate student working on a project examining the attributable risk of illness in Gulf War 
veterans.  She stated that the preliminary data suggested that PB was the clear leader in terms of 
attributable risk.   
 
Mr. Kirt Love, an audience member and Gulf War veteran, asked if Dr. Steele had any interaction with 
the French Gulf War veteran community.   Dr. Steele stated that she had reviewed their printed literature 
and had contacted the French scientist who conducted the epidemiologic study.  Mr. Love commented 
that French Gulf veterans had experienced similar problems with their government not acknowledging a 
problem nor conducting research in this area.  Dr. Steele stated that she understood that about 200 
disability claims had been put forward by French Gulf War veterans. 
 
Chairman Binns thanked Dr. Steele for her presentation.  He also thanked her and the Committee’s staff 
for their hard work.   
 
 
Toxicological Studies Evaluating Synergism between Gulf War Exposures 

Mohamed Abou-Donia, PhD 
Professor, Duke University Medical Center 

 
Dr. Abou-Donia gave an overview of his research looking at the neurotoxic effects of PB and various 
pesticides (N,N-diethyl-meta-toluamide (DEET), permethrin, chlorpyrifos, etc.), alone and in 
combination.  (See Appendix A – Presentation 3.) 
 
Following Dr. Abou-Donia’s presentation, Dr. Golomb stated that she had been thinking along the same 
lines in terms of oxidative stress and mitochondrial injury.  She noted that the primary organ targets for 
mitochondrial injury were those that had aerobic requirements, with symptoms predominant in muscle or 
brain.  It might also account for the other symptoms reported by Gulf War veterans, e.g., gastrointestinal, 
etc.  However, because these systems are less aerobically demanding, their involvement was more 
variable.  She believed that this was a very important direction in research.    
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Dr. Abou-Donia noted that, after one month, the animals looked normal and that the cellular apoptosis 
had not been limited to the brain, but also occurred in the intestines, liver, and testes.  However, these 
findings were complicated by the aging process in the animals. 
 
Dr. Mary Nettleman thought this was a very important point, because Dr. Abou-Donia’s research points 
to possible treatments or prevention of Gulf War syndrome.  She noted that this might be an animal model 
for studies where once the exposure is stopped, one could evaluate long-term effects on the animal, as 
well as potential agents that might affect the long term course.  Dr. Abou-Donia stated that his 
presentation on the next day would provide some insight in this area. 
 
Dr. Golomb stated that there were studies showing that the use of antioxidants pre- and post-exposure to 
organophosphates does attenuate chronic injury.  She also commented on finite regenerative potential, 
which represents additional mechanisms at the peripheral level that can impact muscle.  She stressed that 
muscle and brain tended to be the primary areas affected in Gulf War veterans. 
 
Dr. Carrolee Barlow stated that the most compelling aspects of Dr. Abou-Donia’s work were that he had:  
(1) defined a time course for injury and combinations of injury; and (2) developed information that might 
provide the basis for a biomarker to track the progress of the disease.  It would be incredible if this could 
be translated into additional studies/models that would provide better understanding of the timing of the 
exposure, e.g., how much PB, how long of exposure to PB is required, and the time course for returning 
back to normal after a state of oxidative stress.  It would be great to identify a peripheral marker of these 
processes and to look at the genetic underpinnings that could explain why one individual was affected 
while another was not. 
 
Dr. Barlow asked how much of Dr. Abou-Donia’s efforts would be focused on developing this as a 
model, using the urinary biomarker he had identified.  Dr. Abou-Donia commented that he hoped to do 
this, and wished that Dr. Barlow had been sitting on the study sessions for his grant proposals.  He stated 
that gene expression was altered after exposure to these chemicals.  He indicated that there were many 
questions that needed to be answered in this regard.  Based upon her research experience in gene 
expression in the central nervous system (CNS), Dr. Barlow commented that it was difficult to translate 
these findings to a patient population.  She noted that Dr. Abou-Donia had some evidence that there was a 
urinary biomarker and potentially a blood-based biomarker.  She believed transferring this knowledge 
into a clinical setting could have promise.   
 
Dr. Meggs commented that a general principle in occupational and environmental medicine was that 
people who withstood continued exposures have a progression of the disease, while those who get away 
from the exposure stabilize and perhaps improve.  He stated that CDC has shown that all humans are 
walking around with organophosphates in their blood.  Thus, it may be a very bad thing for the veterans 
to use DEET, while eating organic foods might be a good thing.  Dr. Abou-Donia agreed. 
 
Dr. O’Callaghan noted there were a fair number of animal studies involving known neurotoxic agents and 
the use of antioxidant therapy in the diet/water.  He stated these were not terribly easy studies to work out 
in animal models, and the data were mixed with respect to humans.  He noted his impression that 
antioxidant and anti-inflammatory treatments as a way to suppress reactive oxygen species hadn’t worked 
out so far.  Dr. O’Callaghan then referred to a comment by Dr. Abou-Donia about old data indicating 
neural pathology relating to DEET exposure in humans.  Dr. O’Callaghan inquired as to which areas of 
the brain were affected.  Dr. Abou-Donia stated that he knew of 18 cases of neurological deficiencies in 
children overexposed to DEET in utero.  Dr. O’Callaghan asked if the brains were examined post-
mortem.  Dr. Abou-Donia stated that they were not. 
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Dr. Bloom noted that free oxygen radicals were believed by many to be the cause of a lot of neurological 
damage and that this area is among the most contentious in neuroscience.  However, the second most 
contentious area involved agents that open the blood-brain barrier.  He noted that Dr. Abou-Donia had 
two papers in his bibliography where a blood-brain barrier opening was claimed.  He asked Dr. Abou-
Donia to speak to this.  Dr. Abou-Donia discussed his research related to the effect of sarin exposure on 
the blood-brain barrier. 
 
Mr. Steve Smithson asked for clarification as to the number of troops who were given PB.  Dr. Steele 
stated that PB distribution and usage were different, but that the proportion of people who reported taking 
PB and now have GWI is greater than the general proportion with GWI.  Fifty to sixty percent of the U.S. 
troops were reported to have taken any PB, and a smaller proportion took a very large dose.  Dr. Golomb 
commented that the official estimate was 250,000 U.S. troops took PB in the Gulf War.  However, due to 
the poor documentation, it was difficult to know where it lies between that and the self-reported rates, 
which are a little bit higher. 
 
Chairman Binns thanked Dr. Abou-Donia. 
 
The meeting adjourned at 12:17 p.m. for lunch. 
 
The meeting reconvened at 1:17 p.m. 
 
 
UT Southwestern Research on Gulf War Syndrome 

Robert Haley, MD 
Professor, UT Southwestern School of Medicine 

 
Dr. Haley provided an overview of UT Southwestern’s past and current research into Gulf War illnesses.  
(See Appendix A – Presentation 4.) 
 
Dr. Barlow asked Dr. Haley to comment in more detail on his mood disorder questionnaire, in particular 
the specific disorders they assessed. Dr. Haley stated that he had a cognitive neuroscientist reviewing 
findings from a number of assessment instruments, and hopes to correlate those findings with their 
objective neurological findings.   
 
Dr. Steele asked if Dr. Haley’s group had evaluated anything other than changes in mood or cognition 
accompanying physostigmine infusion.  Dr. Haley stated they had used POMS (Profiles of Mood State) 
questionnaires every 15 minutes during the infusion and full neuropsychological batteries at other times 
during the week-long testing of each veteran.  He noted that this was a small study, with the objective of 
generating hypotheses about Gulf War syndrome.  He stated that his group believes that the amygdala is 
the main brain region affected in veterans with Gulf War illnesses. 
 
Dr. O’Callaghan asked if Dr. Haley had looked at the serum cortisol levels in these veterans.  Dr. Haley 
stated that they had collected 7 a.m. cortisol levels, but hadn’t examined if there was a relationship with 
Gulf War illnesses.  He indicated that they would do this analysis. 
 
Mr. Kirt Love asked Dr. Haley if he would be looking at anything involving glutamate or glutamate 
receptors in conjunction with the amyotrophic lateral sclerosis (ALS) studies on glutamate toxicity.  Dr. 
Haley stated that, in the next phase of their work, he had nuclear medicine experts interested in doing 
SPECT and/or PET imaging of several different types of receptors.  Dr. Haley stated that the tendency is 
to say this is a cholinergic receptor abnormality.  However, it is not known if this is the case, so imaging 
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of all receptors, in both human and animal studies, would be the next step in the research process.  Dr. 
Golomb agreed that although there was evidence that cholinergic receptors are affected by 
organophosphates, this wasn’t necessarily the only mechanism for cholinergic dysregulation.   
 
Dr. Oliver Lawless, an audience member, asked about measuring antibodies to cholinesterase receptors.  
Dr. Haley stated that there was no difference between case and controls. 
 
Dr. Steele thanked Dr. Haley. 
 
 
Biological Mechanisms Potentially Associated with Gulf War Illness:  Neuroinflammation/Cytokine 
Activation in Response to Toxic Exposure 

James P. O’Callaghan, PhD 
Head, Molecular Neurotoxicology Laboratory, Centers for Disease Control and Prevention 

 
Dr. O’Callaghan provided an overview of how toxic insults to the immune and endocrine systems result 
in neuroinflammation and cytokine activation, and how this might relate to Gulf War illnesses.  (See 
Appendix A – Presentation 5.) 
 
Dr. Meggs noted that there was a lot of interest in neurokinins and substance P playing a role in chronic 
pain, chemical sensitivities, etc.  He wondered how they might fit into what Dr. O’Callaghan had 
presented.  Dr. O’Callaghan discussed normal signaling in the basal ganglia and processes relating to 
relationships between dopamine, neurotensin and substance P. 
 
Dr. Haley noted that from the perspective of an ill veteran, symptoms wax and wane.  He asked Dr. 
O’Callaghan if he might hypothesize how this might be happening in relation to cytokines, microglia, etc.  
Dr. O’Callaghan stated that, in the peripheral immune system, TNF-alpha mediated responses can make 
people feel sick.  This is seen after infection and is believed by some to be a component of depression.  
He stressed that it should not be forgotten that rewiring of the brain can result in profound, long lasting 
alterations on any of these measurements.  He stated that there was a need to develop some kind of 
challenge test to tease out these answers and thought it would be important to evaluate HPA function in 
response to challenge in ill Gulf War veterans using dexamethasone testing.  Dr. Steele noted that there 
were a couple of VA-funded studies currently underway looking at dexamethasone and HPA function in 
ill Gulf War veterans.   
 
Dr. Steele asked Dr. O’Callaghan to comment on preliminary indications of peripheral cytokine activation 
in Gulf War veterans and their potential link with central processes/glial activation.  (1) If cytokines were 
elevated in the brain, what would be seen in the periphery?; and (2) Is there any way to know if there is 
glial activation in human beings?  Dr. O’Callaghan stated that there were extensive neuroimaging 
methods to detect glial activation, but they were not easy.  Another problem is that not enough is known 
about these signals and what they do normally in the brain.  However, from the data, it doesn’t look like 
severe inflammatory disease is involved here.  It may be more subtle than glial activation responses 
occurring normally in the CNS.  The observed autonomic symptoms support this.  It may have nothing to 
do with glial activation in the damage sense.  If those events occurred and if there was subtle or bad brain 
damage in Gulf War veterans, those glial activation signals would be gone, but the changes that occurred 
in the brain or periphery, not to mention plasticity responses, could be there.  Dr. Steele asked if this 
might include an activation of cytokines in the central nervous system that wasn’t seen in the periphery.  
Dr. O’Callaghan indicated this was possible. 
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Dr Barlow asked, if there was increased risk related to differences in the metabolizing enzyme 
paraoxonase (PON) and an abnormal centrally mediated response to physostigmine, whether there had 
been any evaluation of the patient’s cells in the periphery that were responsive to these types of 
compounds.  Dr. O’Callaghan didn’t think so.  Dr. Barlow stated this would seem to tie back to TNF-
alpha involvement.   She noted that if one had a group of patients who are unable to clear a toxin and also 
had a reduced ability to respond appropriately to the toxin, one could imagine setting up a system to test 
autonomic and peripheral nervous system effects, as well as central effects, targeting the same portions of 
the brain being discussed. 
 
Dr. Barlow asked Dr. Bloom to comment on the late stages of acetylcholinesterase abnormalities in 
Alzheimer’s disease, and how this might ultimately impinge on other systems outside the hippocampus.  
Dr. Bloom stated that, overall, cholinesterase differences were nonpredictive of Alzheimer’s disease.  If 
limited to plaques in the hippocampus and measuring cholinesterase there, there is some predictability.  
However, general brain cholinesterase activity is not a good indicator.  Early data suggested this might be 
the case, but as the “n” expanded the correlations became non-meaningful. 
 
Dr. Bloom referenced the neuroscience research conducted on neuro-AIDS.  He noted that most patients 
do not present with neuro-AIDS today because the high activity, antiretroviral agents have largely 
eliminated this phase of the illness.  However, when it was a problem, a group of HIV-positive Navy 
personnel were hospitalized in Florida Canyon for observation, allowing researchers to study the sailors’ 
24-hour sleep patterns.  Since researchers didn’t understand why we sleep, they were looking for other 
clues relating to correlates of sleep patterns. They found that in healthy individuals and still healthy HIV-
positive sailors, there was a strong correlation between slow wave sleep during the night and peristaltic 
movement of the intestinal tract.  This correlated nicely with cytokine patterns in the blood stream during 
the night.  There was a loss of the high correlation between the brain’s pattern and the gut’s pattern as the 
individuals got sicker and sicker.  There is a lurking idea in the immunology of sleep field that part of 
what sleep is for is to relax the intestinal tract.  This allows the lymphoid tissues of the intestinal tract to 
sample what they have been challenged with during the day and react to the foreign proteins.  If this 
peristaltic maneuvering is a way of presenting the appropriate antigens to the immune system, there is a 
correlation, but which way it is going, e.g. gut to brain or brain to gut, is not clear.  As Dr. O’Callaghan 
pointed out, the visceral afferent nerves of the vagus have more partners taking information back to the 
brain than taking information from the brain to the gut.  The gut is even more autonomous than the 
autonomic nervous system, having its own intrinsic nervous system.  Since there is a dyspeptic syndrome 
described in Gulf War veterans, it would also be important to study the function of the gastrointestinal 
nervous system. 
 
Dr. Haley noted that there were several anecdotal reports of veterans who responded to glucocorticoids.  
He stated that he had an ill Gulf War veteran with “Syndrome 2”, who was tremendously impaired with 
fatigue, but responded to glucocorticoids (prednisone) with dramatic results.  He asked Dr. O’Callaghan 
how this might be explained.  Dr. O’Callaghan stated that it might not be surprising to see a clinical 
response to glucocorticoids, if the problem related to inflammation.  However, he had been referring 
earlier to outstanding questions relating to abnormalities in the hypothalamic-pituitary-adrenal axis 
(HPA), including a possible disconnect with the CNS.  He had discussed with Dr. Steele the need for a 
test of the HPA response in ill Gulf War veterans, and had understood there had not been trials of low-
level glucocorticoid therapy in Gulf War veterans.  
 
Dr. Clauw commented that high dose glucocorticoids have many effects, including many above and 
beyond immune effects.  However, when high-dose glucocorticoids have been given to CFS and 
fibromyalgia patients, the effects aren’t sustained.  He stated that wonderful theories were being 
discussed, but no one in the rheumatology community thinks the immune system is playing a prominent 
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role in fibromyalgia.  He indicated that it is hard to get scientific unanimity, and it is important to be 
careful and balance the different changes seen in this illness.  He stated that fibromyalgia, originally 
called fibrositis, was originally thought to be a peripheral inflammatory disease.  There is overwhelming 
evidence now, however, that these symptoms are not immune-related, do not respond to the usual immune 
therapies, and have alternative mechanisms.  Dr. O’Callaghan commented that the issue of 
neuroinflammation had not yet been thoroughly evaluated. 
 
Dr. Nettleman commented that many of the things the Committee had been hearing about Gulf War 
illnesses and exposures involved a lack of responses seen in normal animals.  Yet when studies were 
conducted with Gulf War veterans, using a hugely expensive battery of tests, researchers often had not 
included normal control groups.  The lack of normal controls appeared to have limited the usefulness of 
some research findings in both human and animal studies.   
  
Dr. Meggs commented there was a hen study showing that triamcinolone blocked organophosphate-
induced delayed neuropathy (OPIDN), if given early on.  Dr. Abou-Donia stated that it had been known 
for many years that if a phenylmethylsulfamyal fluoride (PMSF) inhibitor was administered within one 
hour of exposure, OPIDN could be blocked.  However, he was not aware of glucocorticoids doing the 
same thing. 
 
Chairman Binns thanked Dr. O’Callaghan. 
 
 The meeting adjourned at 3:19 p.m. for a break. 
 
The meeting reconvened at 3:30 p.m. 
 
 
Neuroplasticity and Gulf War Veterans Illnesses 

Floyd Bloom, MD 
Neurome, Inc., and The Scripps Research Institute 

 
Dr. Bloom discussed neuroplasticity and its potential relevance to Gulf War illnesses.  (See Appendix A – 
Presentation 6.) 
 
Dr. Haley commented that the information Dr. Bloom presented could provide insights into how, if low-
level sarin exposure was the cause of Gulf War illnesses, the initial exposure could have resulted in a 
sustained effect.  Dr. Bloom indicated that it could relate to inhibition of acetylcholine receptors in the 
locus coeruleus, followed by sustained alterations that could include altered responses to novel events in 
the environment.  He described research in monkeys and rats given alcohol and exposed to novel sensory 
events.  The synchrony between the novel sensory event and the discharge of the locus coeruleus 
decreases as the animal’s blood alcohol level increases.   
 
Dr. Haley asked what if the initiating insult involved a prolonged stimulus, e.g. an initial sarin exposure 
that persisted for an extended period in the brain.  Dr. Bloom stated the locus coeruleus could adapt and 
overcome the effects of this exposure.  Dr. Haley commented that this could mean that by the time the 
exposure disappears, the individual would have established a hardwired plasticity response that might be 
with that person forever.  Mr. Graves asked if this would be chronic.  Dr. Haley stated that it would, 
because it was unlikely that one would undergo reverse plasticity.  Dr. Bloom said he didn’t know if 
changing the equilibrium between the activity of the target cells and the amount of norepinephrine would 
result in permanent changes in places like the amygdala, which is also innervated by the locus coeruleus.  
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This might result in an individual reacting differently to stressful events in the environment around them. 

Dr. Haley commented that a plasticity “reset” might explain an abnormally low baseline blood flow in 
other areas of the brain.  He stated this could make it easier to understand an aberrant response to 
physostigmine stimulus.  Dr. Bloom noted that blood flow studies could be conducted to evaluate changes 
in blood flow to the somatosensory cortex in relation to stimulation by a sensory event.  He added that it 
was important to keep in mind that the three main areas of cholinergic neurons in the brain include the   
parabrachial set across the locus coeruleus, those in the substantia innominata (which projects in part to 
the cortex and the hippocampus), and the large neurons of the striatum.  Each of these areas have different 
combinations of muscarinic and nicotinic receptors.  He thought it should be possible, through monkey or 
post-mortem studies, to determine which areas are likely to be most dysregulated in ill Gulf War veterans. 
 
Mr. Graves noted that some of the symptoms from organophosphate exposure had a cascading effect.  He 
wondered if the plasticity model might suggest that if an individual is exposed to a toxin, changes ensue 
and perhaps evolve into things like ALS or multiple sclerosis (MS) while trying to repair the damage.  Dr. 
Bloom stated that he wasn’t able to relate what he had just described to ALS or MS.  Mr. Graves stated 
that it just makes one wonder if all these areas are “talking to each other.” 
 
Dr. Bloom commented that the reason he asked about ethnic differences earlier was that neurological 
illnesses tend to be shaped by the ethnic background of the genome.  Extrapyramidal motor symptoms 
present differently in African-Americans than Caucasians.  He stated that neurology and psychiatry 
textbooks are largely based upon the symptom and sign profiles of Caucasians.  So when physicians and 
researchers encounter the same disease, presented differently in individuals with different ethnic 
background, the tendency is to call it something different while it might not be a different illness at its 
root cause.   Dr. Bloom stated that John Heiden, a neuropathologist at the National Institutes of Health 
(NIH), has written extensively about this area. 
 
Dr. Golomb commented that acetylcholine was an important regulator of blood flow. 
  
Dr. Barlow suggested it might be useful to speculate about why specific areas like the dentate gyrus were 
affected by a cerebellar lesion.  She asked this because, in patients with epilepsy, it is believed that 
substantial rewiring is thought to cause the long lasting deficits that occur over time in these patients, 
even when they are adequately treated.  Dr. Bloom stated that when they did this study, they didn’t know 
that a single locus coeruleus neuron could innervate multiple peripheral fields.  They did follow-up 
studies eight years later, and found that most locus coeruleus neurons would innervate more than one 
terminal field.  The ones that innervated the cerebellum also innervated the spinal cord, and some went 
forward into the metencephalon.   
 
Dr. Barlow noted that the ratio seemed higher in the hippocampus than in the cerebellum.  She asked if 
this suggested that the hippocampus was somehow unique in its overall plasticity.  Dr. Bloom stated that 
they had only found innervation in the three fields indicated (cerebellum, dentate gyrus and hippocampus) 
but that more is known today and it might be possible to redo this study with newer techniques.  He added 
that the idea of epilepsy was important because one could have a lot of underlying brain damage that 
could change one’s response thresholds in epilepsy, but not be obviously affected if one lives in a 
protected environment without chronic stressors. 
  
Chairman Binns thanked Dr. Bloom. 
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The Cause(s) and Potential Treatments of Chronic Multisymptom Illnesses Following the First Gulf 
War 

Daniel J. Clauw, MD 
Professor of Internal Medicine, University of Michigan  
Director, Chronic Pain and Fatigue Research Center 

 
Dr. Clauw provided an overview presentation describing potential causes and treatments of chronic 
multisymptom illnesses in Gulf War veterans and the general population.  (See Appendix A – 
Presentation 7.)  He said, in his introduction, that as a clinician he was not able to distinguish the 
symptoms reported by Gulf War veterans from those reported by individuals with fibromyalgia or CFS.  
He stated that the Committee seemed focused on exposures as causing Gulf War illnesses.  He did not 
believe, however, that it was possible to conclude that sarin had caused Gulf War illnesses in the majority 
of ill veterans since the overwhelming majority of individuals who developed these illnesses did not come 
into contact with sarin.  He also pointed out that individuals in the civilian population that have developed 
these illnesses but have not come into contact with sarin.   
 
Following Dr. Clauw’s presentation, Dr. Meggs asked whether Dr. Clauw’s motor vehicle collision 
(MVC) study controlled for whether individuals had been at fault in the accident.  Dr. Clauw said they 
were collecting these data, but had not controlled for it.  He indicated that there were differences between 
countries with respect to rates of fibromyalgia or regional pain after a MVC and that research indicates 
that these differences are not related to insurance or disability status.  He thought the differences related to 
how the health care systems operate.  In the U.S., many people are told to rest after MVC, which may be 
the best way for acute pain to develop into chronic pain.  Dr. Clauw stated that, while Gulf War veterans 
might not want to hear this, exposure to nerve gas or any number of other exposures might have triggered 
acute symptoms, but the troops’ lack of regular activity while waiting for the next “bad thing to happen” 
might have contributed to their chronic problems.  He suggested that the troops might not have been as 
aerobically active during this period of time as they were normally.  He added, however, that this was a 
very complex issue and that any attempts to oversimplify it would be naïve. 
 
Mr. Graves stated that this line of thought could have parallels with Dr. Haley’s findings related to PON1.  
He stated that, from his own experience of being exposed to sarin gas, some individuals got very sick, 
while others were not affected.  He stated that the majority had vertigo, nausea, etc.  He agreed with Dr. 
Clauw in theory, but there was a point in time where Gulf War veterans were poisoned.  After his initial 
exposure, he didn’t feel bad.  He kept running, exercising, and doing everything he normally did.  
However, as time went by, he felt as if he was ratcheting down, e.g., lower physical test scores, couldn’t 
finish a round of golf, etc.  He didn’t know what was wrong until he joined this Committee. 
 
Dr. Golomb stated that she agreed with Dr. Clauw that Gulf War illnesses were not caused solely by 
sarin, and the similarities with other chronic multisymptom illnesses are very important to look at.  
However, she didn’t agree with the idea to not separate exposures and to call everything a “stressor.”  She 
stated that the epidemiology clearly showed that there are elevations in the rates of illnesses in people 
with specific exposures.  Gulf War veterans have higher illness rates compared to veterans with other 
deployments that are thought to be associated with similar work and psychological stressors.  She stated 
that, as a Gulf War veterans’ research advisory committee, the Committee needed to look at the factors 
specific to Gulf War veterans.  She noted that there was some evidence that suggests similarities with 
other chronic multisymptom illnesses.  She referred to an earlier study that examined blood flow 
responses in ill Gulf War veterans, and compared these rates to patients with chronic fatigue or 
organophosphate pesticide exposure.  She stated that it is important to consider both the similarities and 
differences of these chronic multisymptom illnesses, and that the Committee needed to consider effects of 
Gulf War exposures. 
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Dr. Golomb also commented that animal studies could be used to evaluate questions related to lack of 
exercise following injury.  She noted that one of the problems with AChE inhibitor exposure is a 
mismatch between cell energy supply and demand leading to cell death.  In animals, exercise appears to 
enhance damage due to exposure.  She noted Gulf veteran committee members’ anecdotal comments 
about no longer being able to do the strenuous physical activities they had previously been capable of.    
 
Dr. Clauw said that he didn’t want to toss out the whole issue of exposures.  He stated, however, that he 
hadn’t heard anything earlier in the day that looked at alternative causes and wanted to bring balance to 
the discussion.  He believed that a lot of emphasis had been placed on a single theory, i.e., nerve gas and 
sarin, and that this theory had problems.  He stated that the chronic multisymptom illness theory he 
discussed was not necessarily the whole picture, the Committee should look broadly at the fact that there 
were 700,000 troops, and these individuals’ biggest risk of developing Gulf War illnesses was being 
deployed.  He stated that most troops were not exposed to sarin, nor did they take PB.  If the Committee 
was going to look at Gulf War veterans, the Committee needed to look at all 700,000 Gulf War veterans 
and not just the 100,000-150,000 troops that might have been exposed to sarin and might have developed 
a problem associated with this exposure.  He stated, however, that processes related to exposures might 
not have been fundamentally different than what he had discussed, i.e., exposure to sarin could have reset 
the autonomic baseline tone in a veteran, causing him or her to develop the same fundamental problems 
seen in chronic multisymptom illnesses.  Dr. Golomb commented that the views expressed earlier, with 
regards to sarin being a primary cause of Gulf War illnesses, were not necessarily reflective of the views 
of the entire Committee. 
 
Dr. Jack Melling asked if Dr. Clauw’s MVC research would look at whether there were differences in the 
outcomes for pre-accident non-exercisers and exercisers.  He stated that, based upon the hypothesis put 
forth by Dr. Clauw, one would expect the non-exercisers would be less likely to develop these chronic 
multisymptom conditions.  Dr. Clauw stated that they were looking at this issue, and that there was some 
evidence of this in chronic fatigue and fibromyalgia.  He commented that it was unusual for a “couch 
potato” to develop chronic multisymptom illnesses.  He stated that the earlier accounts by Gulf War 
veteran committee members regarding how active they were prior to the war resonated with the accounts 
of individuals with chronic multisymptom illnesses.  Many people, early in life, figured out that they feel 
better with exercise and high levels of activity.  However, an exposure to a stressor can disrupt things, 
especially in relation to the autonomic nervous system. 
 
Mr. Hardie commented that he found Dr. Clauw’s discussion about the interaction between sleep and 
chronic pain to be very interesting.  Mr. Hardie stated that he had experienced significant sleep problems 
following the Gulf War.  However, after instruction in good sleep hygiene and some pharmacological 
assistance, his pain has been greatly diminished.  He didn’t believe that his chronic infections are related 
to CFS or fibromyalgia, and they have not abated over time.  With regards to exercise deprivation, his 
experience was the opposite of what Dr. Clauw suggested, i.e., there was a cause-effect relationship in 
which exercise deprivation resulted in chronic illnesses.  Mr. Hardie believed that the opposite was the 
case for him, i.e., the illnesses reduced his level of exercise. 
 
Dr. Clauw stated that this happens in many individuals with fibromyalgia and CFS.  Exercise intolerance 
is a hallmark of chronic multisymptom illnesses.  He said the exercise aspect of their sleep deprivation 
study was just a model which allowed them to study controls.  The researchers used these models for two 
reasons.  First, individuals in MVCs were a convenient sample; the researchers did not cause the accidents 
but would be able to study the after-effects.  And sleep deprivation studies provide a model which allows 
something to be imposed on healthy, normal volunteers that causes acute, somatic symptoms, but not 
necessarily in all participants.  Dr. Clauw stated that the military was very interested in sleep deprivation 
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with respect to performance.  Such studies have been conducted at Walter Reed Hospital for the last 20 
years.  They have found that some people can be deprived of sleep for weeks without detriments in 
performance, while other people may be deprived of sleep for a night or two and have tremendous 
detriments. Dr. Clauw noted that there must be something that causes inter-individual variability with 
respect to how each person responds to common occurrences.  Dr. Clauw commented that researchers 
were limited in their ability to figure out what caused Gulf War veterans’ illnesses due to the amount of 
time that had passed since veterans developed acute symptoms. 
 
Dr. Golomb stated that it was important to consider effect modification by the HPA axis, but other 
associations and effect modifications in general were also important.  She noted earlier discussions of 
different vulnerability factors of veterans related to exposures during the Gulf War.  She provided the 
example of veterans with particular butyrylcholinesterase genomes in relation to effects of PB.  Dr. Clauw 
stated that he wasn’t sure why these factors wouldn’t have similar effects on autonomic function.  He 
didn’t believe that it was accidental that when you look at all the exposures, the two found to be 
significant were sarin and PB.  These exposures affect the autonomic nervous system, while other toxins, 
after adjustment, weren’t found to be associated with illness.  It is these toxins that might make ill Gulf 
War veterans look like those people who have a higher rate of developing pain, posttraumatic stress 
disorder (PTSD) and/or depression after a MVC.  Dr. Clauw didn’t believe what he was proposing was at 
odds with the notion that PB or sarin could have accelerated or caused illness in some individuals.  
However, it is sometimes hard to get to the bigger picture, i.e., that there are probably a lot of different 
ways that people could get to the same common final pathway.  Dr. Golomb agreed that these viewpoints 
were not incongruent, but was pointing out that there might be more than one effect modifier or group of 
factors associated with illnesses in Gulf War veterans.  Whether those factors lead to HPA changes is an 
additional question. 
 
Dr. Barlow asked if Dr. Clauw’s study was also looking at any potential treatments for MVC patients 
with an increased risk of developing symptoms.  She noted that this might be beneficial for today’s active 
troops.  Dr. Clauw stated that the study he described didn’t include this aspect.  They hadn’t wished to 
create confounding issues, and the cost would have been prohibitive.  However, they currently had a 
proposal for a randomized study under review that would give low-dose beta blockers to the group of 
patients who were at a high risk of developing symptoms.  He also noted that polymorphisms in beta 2 
and 3 adrenergic receptors could actually predict a huge variance in pain and pain development.  He 
stated that the military could use this data in several ways.  Having low heart rate variability or 
hypoactivity of the HPA axis could be the equivalent of the World War I and II enlistment preclusion for 
those with flat feet.  He didn’t know if the military would want to develop a gene chip that could identify 
the polymorphisms of the individuals who were most vulnerable, but he knew that the technology to do 
this would be available in the next 5-10 years.  The military will have to decide whether it will use this 
information to determine enlistees’ task assignments. 
 
Dr. Haley referenced Dr. Clauw’s statement that many deployed Gulf War veterans were not exposed to 
sarin or PB.  Dr. Haley stated that this implies that these exposures were only two of many things that 
might have caused Gulf War veterans’ illnesses.  However, this doesn’t take into account the fact that two 
or three of these risk factors account for virtually all the cases of chronic multisymptom illness.  Dr. 
Golomb pointed out that this was especially the case with the excess rate of chronic multisymptom 
illnesses above baseline.  Dr. Haley stated that nobody had calculated the population attributable risk 
proportion.  Dr. Golomb stated that she had attempted to look at this, but the problem was that most 
studies have odds ratios instead of risk ratios.  Therefore, one could only look at the relative attributable 
risk.  Dr. Haley commented that his group would be able to look at this in their study.  He stated that Dr. 
Clauw had made a good point, i.e., that it was unknown what percentage of the chronic multisymptom 
illnesses in excess of the non-deployed population were attributable to these risk factors.   
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Dr. Clauw agreed that additional analyses needed to be done.  He stated that it was his understanding that 
there was a fair amount of overlap between individuals who were or might have been exposed to sarin and 
those who took PB.   Both of these groups would include people in the theater of operations.  He stated 
that there were probably 450,000 troops that were not exposed to either.  If the odds ratios were only 2 or 
2.5 for people developing chronic multisymptom illnesses after those exposures, he said that there were a 
whole bunch of people who developed these illnesses that didn’t have either exposure.  Drs. Clauw, Haley 
and Golomb agreed that this was a question that could be answered empirically.  Dr. Golomb commented 
that it was estimated that 250,000 troops took PB during the Gulf War.  She noted that, if the excess 
fraction of the population was 25-30%, than this could explain it alone.  She indicated that she didn’t 
necessarily believe this was the case, but it could explain it. 
 
Dr. Haley went on to reference Dr. Clauw’s comments about the overlap between these syndromes.  Dr. 
Haley stated that there were some common Gulf War veteran symptoms that were not typical of the 
overlap with fibromyalgia, CFS, etc.  The question is whether there are biomarkers that would 
substantiate a real difference, e.g., temperature thresholds, quantitative sensory test, etc.  Dr. Haley noted 
that ill Gulf War veterans had increased temperature sensitivity thresholds.  He noted that there were two 
studies that showed an increase in temperature and pressure pain thresholds.  Dr. Haley stated, however, 
that there appeared to be a significant decrease in these thresholds in fibromyalgia patients.  Dr. Haley 
acknowledged that Dr. Clauw had done a study which showed a decreased threshold in ill Gulf War 
veterans, and this would suggest classifying their symptoms more like fibromyalgia.  Dr.  Haley stated the 
question of whether there was an increase or decrease in pain thresholds of ill Gulf War veterans needed 
to be addressed.  Also, there was a need to do biomarker studies looking at ill Gulf War veterans, along 
with individuals who have well-defined CFS and fibromyalgia.  This would allow comparison and 
differentiation between the conditions.   
 
Dr. Clauw stated that he would have to agree to disagree about the similarities and differences of 
symptoms between these chronic multisymptom illnesses.  He stated that the only symptom that was 
different was skin rash.  Dr. Steele stated that it is not that these symptoms aren’t experienced 
individually by people with these various illnesses, but rather in the proportion of people with the 
different syndromes who report different symptom types, for example, diarrhea or skin rash.  She stated 
that some of these symptoms are more prevalent in Gulf War veterans than in other chronic 
multisymptom illnesses. 
 
With respect to controls for functional neuroimaging studies, Dr. Clauw stated that it seemed this would 
depend on what the purpose of the study was, i.e., whether you were doing functional neuroimaging to 
determine what is going on in a person’s brain or the particular cause of brain damage.  If the purpose was 
to determine if someone had brain damage due to a toxin, e.g., sarin, he would look for control subjects 
within the general population who couldn’t have been exposed to sarin with the exact same symptom 
complex as the individuals who could have or were exposed to sarin.   He offered to help identify these 
control subjects out of his fibromyalgia population.  He stated that his studies are designed to take 
someone with fibromyalgia and figure out what is “wrong” in the brain of someone with the disease.  
Thus, the kinds of controls he utilized in his studies would be different from controls utilized by Dr. 
Haley. 
 
Dr. Haley stated that this then begged the question of what caused CFS and fibromyalgia.  For example, 
CFS and fibromyalgia were virtually unknown before a few outbreaks in the late 1950s and 1960s.  He 
pondered whether these syndromes might be due to widespread organophosphate pesticide exposure 
damage from home and agriculture exposures.  If this was the case and a study used fibromyalgia patients 
as putative “non-organophosphate-exposed” controls, it might appear to show that they were the same 
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thing, i.e., prove that it wasn’t organophosphate exposure.  However, it might actually be proving that it 
was really organophosphate exposure.  Dr. Haley stated that one had to know what the cause of 
fibromyalgia is before it was used as an etiologic control.   
 
Dr. Clauw responded by saying that there was no evidence that there has been an increase in the 
prevalence of fibromyalgia and CFS.  There have been population studies going back many years that 
have shown no change in the prevalence of these conditions.  Dr. Clauw stated that the rate of 
fibromyalgia was just as high in Bedouins in Israel and the Amish in rural Canada, areas in which people 
haven’t been exposed to these types of toxins.  He stated that there was overwhelming evidence that these 
conditions have been around forever.  They just have been called different names.  He stated that there 
was no evidence that these were new illnesses or increasing in frequency.   It is our labels and awareness 
of the problem that has changed.  He commented that he would like to see a study identify the exact same 
functional imaging abnormalities in people with fibromyalgia who have the same symptoms as Gulf War 
veterans, because they could then say the only hypothesis to disprove was whether somehow there was 
widespread organophosphate or sarin poisoning in the general population.  However, until this study is 
done with this control, Dr. Clauw had a problem inferring the cause of the illness by identifying 
functional neuroimaging abnormalities. 
 
Dr. Golomb did not dispute Dr. Clauw’s position that chronic multisymptom illnesses in Gulf War 
veterans were similar to other chronic multisymptom illnesses.  She noted that there were many factors in 
common. However, there is a population, Gulf War veterans, who have an increased risk of developing 
these conditions so an important question is how we look at the exposures that are different in Gulf War 
veterans.  Dr. Golomb stated that one should begin by identifying biomarkers that may be the same in 
Gulf War veterans and those with other chronic multisymptom illness, and then do animal exposure 
studies to identify which biomarkers are generated and associated with autonomic function and other 
measures in these animals.  These would be ways to approach the etiologic issues of this dilemma.  Dr. 
Clauw agreed. 
 
Chairman Binns thanked Dr. Clauw. 
 
 
Committee Discussion:  Biological Mechanisms Potentially Associated with Gulf War Illnesses 
 
Dr. Meggs commented that, during the Committee’s discussion, adaptation syndromes and maladaptation 
issues should be kept in mind. 
 
Dr. Steele asked Committee members for their thoughts on other possible biological mechanisms that 
might explain Gulf War illnesses, as well as ideas about different avenues of research that would be 
fruitful in understanding Gulf War veterans’ symptoms.  She stated that the Committee wanted to be as 
broad as possible when it came to potentially high value targets for exploring specific biological 
mechanisms.   
 
Dr. Barlow stated that she was impressed by the data on the striatum, along with the veterans’ comments 
about lack of attentiveness and the inability to form short-term memory.  She asked if Ritalin had been 
considered as a possible treatment.  Dr. Steele stated that there had been very few treatment studies for 
Gulf War veterans, and didn’t believe that Ritalin had been tried with other chronic multisymptom 
illnesses.  Dr. Clauw stated that there were anecdotal clinical stories about using Ritalin for chronic 
multisymptom illnesses, and it didn’t seem to work.  He stated that milder stimulants seemed to work 
better than amphetamines.  He noted that almost all the drugs used to treat these illnesses raise the idea 
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that the cause involves some combination of norepinephrine, serotonin and dopamine.  Thus, it isn’t 
accidental that the focus is centered on the autonomic nervous system and the stress response.   
 
Dr. Clauw commented that, when the VA and DoD funded two large treatment studies in the late 1990s, 
there wasn’t a drug that could be given to someone with chronic multisymptom illnesses.  The research 
group, of which he was a member, had to concede that the only options were cognitive behavioral therapy 
(CBT) and exercise.  The study did not include any treatment that would fundamentally change the 
amount of pain, fatigue, or other symptoms, and ultimately didn’t work.  He noted that, because of the 
intensity of the treatment required, the effects that were seen were very modest.  He finds this in his own 
clinical practice.  If these treatments (CBT and exercise) are used alone, they don’t work nearly as well as 
if the patient’s pain and symptoms are brought under better control with pharmacologic therapy.  The next 
step is to educate the patient that, in addition to what caused his or her pain, fatigue, and other symptoms 
in the first place, there have been other things that may have contributed to their continuing illness.  He 
noted that every CBT program has a sleep hygiene component, which is evidence that something simple 
can have a big difference in how someone feels.  But a problem they have when it comes to convincing 
people to try CBT is that the patient may think the physician is saying it is a psychological problem. Dr. 
Clauw stated that he has never thought these chronic multisymptom illnesses were psychological 
problems.  He believes that these patients are very sick, but the patient and researchers have to realize 
there is more to it than just what is going on in the brain and spinal cord.  The only way you can help 
people with chronic multisymptom illnesses improve is to understand how these illnesses mess up 
patients’ lives in multiple ways.     
 
Dr. Barlow noted that it was just as informative if a patient didn’t respond to these drugs.  It would 
provide insight into what they don’t have.  She said that this was a situation where the cause could be a 
host of different things.   One could probe what might or might not be the cause of the illnesses by testing 
various available drugs that are relatively safe.   If a short trial of Ritalin in a small group of patients 
clearly showed no response, it would be telling as to what most likely wasn’t the problem.  Dr. Nettleman 
commented that this could show what the problem might not be, but considering Dr. Haley’s data 
showing syndromes within syndromes, it becomes more complex. 
 
Dr. Meggs stated that there were early anecdotal reports that VA physicians were trying all types of drugs 
on these veterans, but this general clinical approach didn’t really find anything that clearly worked.   Self-
reported veteran data indicates that few of these treatments provided a benefit.  Dr. Clauw stated this 
sounds just like the fibromyalgia patients he sees, and one has to be careful about the inferences of this 
information.  Dr. Meggs agreed, but commented that if there was a magic bullet, it might have been found 
by now. Dr. Clauw noted that the particular class of drugs he discussed earlier works for 45% of 
individuals in a clinical trial, while 20% of the placebo group will also get better.  Thus, a subset of about 
25% was helped by the drug.  It would be better if one could show that these drugs didn’t have to be 
given shot-gun and there was some baseline abnormality, like low heart rate variability, that would 
predict the responsiveness to a dual re-uptake inhibitor.  Dr. Meggs asked whether these data reflected the 
percentage of patients cured versus those showing pain improvement.  Dr. Clauw stated that the 
percentages he was referring to where those patients who reported a 50% improvement, which was 
significant. 
 
Chairman Binns interjected that he didn’t want to discourage discussion about possible treatment options, 
but suggested that the Committee spend the remaining discussion time by having each Committee 
member express their thoughts about possible biological mechanisms worthy of study, keeping in mind 
that the goal is to develop a treatment. 
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Dr. Bloom commented that there seemed to be genetic factors involved here that could help to determine 
vulnerabilities and diatheses with respect to the types of events precipitating these illnesses.  He noted 
that there was considerable money being spent on DNA banks.  He suggested that with today’s 
technology, one could begin to probe for candidate genes that would show a difference between 
vulnerability haplotype maps and resistance haplotype maps.  In addition, one would also want to probe 
whether other family members of the veterans have aspects of this circle of illnesses.  He noted that if, for 
example, beta-blockers were the answer and a certain polymorphism of beta receptors was required to be 
responsive or unresponsive, the results might seem negative with regards to a medication when they 
actually would be positive. He believed that this area of study would benefit the current veterans, as well 
as those who might be exposed to such events in the future.   
 
Dr. Tilson commented that the steep learning curve he faced with this particular area of research was 
exhilarating.  He indicated that he had learned a lot from the day’s presentations.  However, he wished to 
learn more about this diathesis and what is known about the natural history of people with fibromyalgia, 
e.g., health background as children and young adults.   Knowing these patients’ history might provide tips 
for proper screening.  Dr. Tilson suggested that the Committee may wish to recommend these types of 
studies. This type of research would help provide insight into both treatment and prevention options. 
 
Dr. Nettleman noted the discussion about the temporal relationship between the initial exposure and what 
evolved fifteen years later.   She stated that, in the future, pre-exposure data needed to be acquired.  Also, 
with regards to DNA banks, researchers will need to look at the baseline in the population and the 
association between the onset of these symptoms and the prevalence of specific genes.  
 
Dr. Melling stated if Gulf War illnesses and fibromyalgia had similar underlying issues/mechanisms, it 
would be worth investigating familial relationships between those who suffer from CFS and fibromyalgia 
and those individuals who manifest Gulf War illnesses. 
 
Dr. Golomb agreed that diathesis/exposure relationship research was important.  She also noted that 
autonomic function was an important marker in all of these conditions, but she would hesitate to attribute 
all of the symptomology to this.  Oxidative stress and mitochondrial function should also be investigated. 
 
Dr. Steele agreed that oxidative stress might be a factor and should be reviewed further.  She commented 
that, while drafting the 2006 report, it has become clear to her that one did not have to lump or split, that 
is, there were likely important things to be learned from both similarities and differences between Gulf 
War illnesses and other chronic multisymptom illnesses.  She stated that the Committee did not have the 
luxury of abandoning the pursuit of what caused Gulf War illnesses.  Part of the Committee’s charge is to 
understand why veterans are ill, how it relates to their military service, and help prevent these types of 
illnesses in the future.  Further, she noted that it was difficult to determine how to treat these illnesses 
because none of them were well characterized pathophysiologically.   In terms of mechanisms to explore, 
she also noted that there was an interesting body of work looking at microsomes from human liver cells 
and how one exposure can inhibit the cells’ ability to metabolize other concurrent exposures.  She 
suggested that the Committee may want to investigate this body of research. 
 
Dr. Haley commented that everything being discussed by the Committee came back to case definition.  It 
will be hard to learn anything, for certain about anything until there is a way to classify these individuals 
on an objective basis.  He stated that the highest priority in human Gulf War illnesses research is to figure 
out how to classify these patients.  He noted that the first classification would likely be imperfect, but 
progress would be in fits and starts until this was worked out.  He stated that brain imaging techniques 
were improving and hopefully would help answer these questions. 
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Dr. O’Callaghan agreed that mining samples for genetic susceptibility was an important direction for Gulf 
War illnesses research.   He reiterated his earlier point about functional responsiveness of the HPA axis, 
especially in light of Dr. Clauw’s comment about low baseline responses.  He noted that the Committee 
hadn’t discussed much about the circuitry that develops if you don’t treat pain, e.g., the development of 
“bad” plasticity.  He wondered if there were data on interventions that were done in situations like this, 
and whether this could be tied in with sleep hygiene. 
 
Mr. Hardie stated that he appreciated hearing all the perspectives that day, and was encouraged by how 
far the research had come.  However, there was still a ways to go.  He wasn’t sure what further 
epidemiological studies would be appropriate, but noted unique exposures in the Gulf War, including 
inhaled or ingested depleted uranium dust, particulate matter from oil well fires, vaccinations, PB, etc.  
He does not believe that there was one sarin exposure or that sarin was the only chemical warfare agent to 
which Gulf War veterans were exposed.  He knew other veterans who had personally witnessed chemical 
munitions before detonation, chemical alarms and detections that were verified, etc.  He is a firm believer 
in the fifth point of Gulf War veterans’ mission: “Never again.”  Even if there is no treatment for ill Gulf 
War veterans, there exists an absolute duty to ensure that we learn our lessons from the 1990-1991 Gulf 
War and try to prevent these types of illnesses in the future.  He expressed his appreciation for the 
Committee members taking time out of their busy schedules to come together and provide their expertise 
to help ill Gulf War veterans. 
 
Ms. Knox noted that the current armed forces represent less than 1% of the population, and the veterans at 
the table should be thanked for the freedom we have, as it really isn’t free.  With respect to physical 
conditioning, she stated that she probably would be classified as a “couch potato.”  One of the reasons she 
joined the National Guard was that it would keep her physically fit and within her weight limits.  She 
stated that she had experienced chronic fatigue when she returned from the Gulf War.  It was hard to 
identify because she had other ailments.  She also comes from a family with immune disorders.  She 
thought that some of the illnesses reported by Gulf War veterans may be due to “bad genetics.”   She 
noted that science had come a long way in fifteen years.  She was glad that pre-and post-deployment 
DNA samples will be taken from the troops currently serving in Iraq.  She believed the research answers 
may lie in this area. 
 
Dr. Meggs stated that a key goal should be to discover an objective validated biomarker for these 
illnesses.  He noted that early on in lupus research, patients were considered to have psychological 
multisymptom illness.  However when the ANA test was developed, the disease became easy to study.  
Researchers had a method by which they could ensure the patients in their study had the disease.   
 
Chairman Binns thanked the Committee for their comments. 
 
Public Comment – Day 1 
 
Chairman Binns stated that the Committee had a tradition of trying to do more than is required with 
respect to public participation in meetings.  He then asked those in attendance whether they wished to 
provide a five minute statement to the Committee. 
 
Ms. Venus-val Hammack, an Army Gulf War veteran, spoke to the Committee.   She inquired about the 
status of the Committee’s November 2004 recommendation that VA establish a Gulf War illnesses 
treatment research center.   Chairman Binns stated that VA had been prepared to issue a Request for 
Applications (RFA) to develop data related to treatments.  However, with the new center established in 
Texas and the dedication of VA effort there, the RFA had not been issued.  However, it had not been 
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forgotten. He stated that the Committee had spent a lot of time developing the concept and was eager to 
see it realized.   
 
Mr. Kirt Love, who represents the Desert Storm Battle Registry, spoke to the Committee.  His summary 
of his comments is included with these minutes.  (See Appendix B – Public Submission 1.)   He presented 
a slide presentation which included mention of the Gulf War Registry, Veterans Health Initiative, and the 
VA’s War-Related Illness and Injury Study Centers (WRIISCs).  He made brief suggestions regarding 
research into: adverse drug reactions among Gulf War veterans, glutamate levels and correlation of 
substance abuse and/or ALS in Gulf War veterans, crystal formations reportedly found in muscle biopsies 
of Gulf War veterans, the possible role of aluminum adjuvant in Gulf War illness, anthrax vaccine 
production, nanobacteria, unusual infectious diseases, genomics, cellular/DNA methylation, chemical 
sensitivity in Gulf War veterans, dietary trials, electromagnetic pulse weapons used in the Gulf War, 
cerebral perfusion in Gulf War veterans, and the use of Transcranial Color Coded Duplex Sonography 
(TCCD) for Gulf War studies. 
 
He recommend that: (1) PL 105-368 be amended to realign the assets of Institute of Medicine (IOM), 
WRIISC, RAC, and Gulf War research; (2) PL 102-585 be amended; (3) national monitoring/reporting of 
Gulf War medical conditions be improved, outside of DoD/VA control; (4) a public Gulf War program be 
created for all federal agencies, with one shared website; (5) the Gulf War Registry budget be reinstated 
until an alternative program could take over responsibility; (6) a Gulf War tissue catalog at the Armed 
Forces Institute of Pathology (AFIP) be pursued; (7) WRIISCs be created in Houston, TX, and Los 
Angeles, CA; and (8) simplified Gulf War treatment centers be started until they could be expanded for 
future projects. 
 
Chairman Binns thanked Mr. Love for providing the Committee with hand-outs of his slide presentation. 
 
Ms. Knox asked Dr. Haley if there were differences in the blood flow to the basal ganglia and whether 
there was compensation for these differences in some individuals.  Dr. Haley stated that he hadn’t seen 
evidence to suggest this was the case.  Dr. O’Callaghan stated that the blood flow would be highly local 
to subparts of the basal ganglia.  Ms. Knox commented that TCCD could look at the circle of Willis, and 
asked whether the basal ganglia were dependent on vertebral blood flow to that area.  Dr. Haley stated 
that there were two issues: (1) total cerebral blood flow through the big vessels; and (2) local changes in 
blood flow in particular areas, which is primarily determined by the metabolic rate of the cells in those 
areas.  There are probably other factors as well, e.g., cholinergic regulation of blood flow.  He didn’t see 
TCCD being utilized to identify predisposing factors, but rather for diagnostic purposes.  Examination of 
blood flow differences is aimed at inferring how things are working.  One could try to control for the 
“big” effects in order to see the “little” effects.  He stated that he would discuss this issue in more detail 
during his presentation the next day. 
 
Ms. Denise Nichols, a Gulf War veteran, spoke to the Committee.  A summary of her comments is 
included with these minutes. (See Appendix B – Public Submission 2.)  Her remarks focused on 
unpublished information that she had received from an anonymous source regarding the number of Gulf 
War veteran deaths from thyroid cancer, testicular cancer and leukemia between 1991 and 1994.  She 
believed this information to be significant, and that something “happened” to Gulf War veterans.  She 
stated that issues surrounding diagnosed service-connected illnesses of Gulf War veterans need to be 
pursued just the same as the undiagnosed and neurological diseases.  She suggested that VA screen for 
testicular, thyroid, and brain cancers in Gulf War veterans.  She stated that an individual could have a 
neurological disease on top of a cancer.  She asked the Committee to: (1) review this information; and (2) 
push for more information from the VA about diagnosed illnesses and death rates.  She commented that 
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she was “past what happened” in the Gulf War, and was now pushing the Government to provide 
education, training, testing and treatment to Gulf War veterans. 
 
Ms. Alison Johnson, who represents the Chemical Sensitivity Foundation, spoke to the Committee.  She 
distributed a selected bibliography of research articles on chemical sensitivity to the Committee, along 
with an email from a World Trade Center (WTC) firefighter that described his health concerns.  She 
stated that she was in the process of finishing a documentary about chemical sensitivity following the 
WTC attack.  She stated that Hurricane Katrina was the latest disaster that would result in an increase of 
chemical sensitivity and that many people hadn’t thought about this aspect of the hurricane’s fallout.  She 
discussed the problems faced by individuals with chemical sensitivities, including the lack of public 
awareness and belief that this was not a real condition. 
 
Kathi Krome, Director of State Advocacy Outreach for the ALS Association, spoke to the Committee.  
She stated that she was there on behalf of Dr. Lucie Brujin, the ALS Association’s Scientific Director and 
Vice-President.  She thanked the Committee for its leadership and hoped that it would continue to 
recommend research into ALS.  She noted that several studies, including one by Dr. Haley, showed 
elevated rates of ALS in Gulf War veterans, and that these elevated ALS rates were alarming because 
they were occurring in relatively young veterans.  She was accompanied by Jim Thew and Andy 
Eddowes, two veterans with ALS.  She stated that they were taking time away from the ALS 
Association’s annual advocacy conference, which was taking place on Capitol Hill that week, and wished 
to encourage this Committee, Congress and the administration to continue to study ALS.  It is not known 
why Mr. Thew and Eddowes have ALS, or whether it was due to their military service, in general or 
specific service in the Gulf.  Ms. Krome noted that there was an excess of ALS in all military veterans 
regardless of the time period in which they served, and it was unknown what may be causing this 
increase.  Until these questions can be answered, the ALS Association strongly advocates the continued 
commitment to ALS research, including Gulf War-specific research.  Through Gulf War research, insight 
can be gained, not only into the incidence of ALS in all military veterans, but also Gulf War-related 
illnesses.  Moreover, this research will benefit the entire ALS community.  On behalf of the ALS 
Association and the veterans living with ALS, she thanked the Committee for its support and expressed 
hope that it continue to recommend research in this disease in Gulf War veterans. 
 
Mr. James Thew, a Navy veteran with ALS, spoke to the Committee.  He expressed his deep appreciation 
for his wife’s commitment to helping him live with this disease.  He served two tours in the Gulf, starting 
in 1992, as an aviation machinist.  He is now 34 years old, and can’t run around and play with his 10-
year-old son.  He thanked the Committee for trying to help find some answers for the many veterans 
living with ALS and other neurological disorders. 
 
Mr. Andrew Eddowes, a 46-year-old veteran who is living with ALS, spoke to the Committee.  While still 
in the service, Mr. Eddowes manifested ALS symptoms and was ultimately diagnosed with the disease in 
2003.  He has since been relocated by the Navy to Northern Virginia to be closer to medical care, and has 
been medically retired with 100% disability. 
 
Chairman Binns thanked the Committee members for their time and patience through the day’s long 
proceedings.  He noted that many of members of the public who were attending had been attending 
meetings such as these for many years, telling their stories and urging Committees and doctors to find 
solutions.  He thanked them for their patience as well. 
 
Chairman Binns announced that Secretary Nicholson would not be able to attend the Committee’s 
meeting the following day, as had originally been scheduled.  Former Senator Sonny Montgomery, a 
World War II veteran and long-time veterans’ advocate, had recently passed away, and Secretary 
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Nicholson would be attending his funeral on the morning of May 16th.  He noted that the next day’s 
meeting would be held at VA Headquarters, in Room 230, a conference room named in honor of Mr. 
Montgomery.  Both the Deputy Secretary and Under-Secretary of Health were traveling and would not be 
able to attend either.  Thus, the May 16th meeting would begin with the first presentation on the agenda. 
 
The meeting adjourned for the day at 6:15 p.m. 
 
 
Day 2 
 
The meeting reconvened on Tuesday, May 16, 2006, at 8:35 a.m. in Room 230, VA Headquarters, 810 
Vermont, N.W., Washington, DC. 
 
Chairman Binns announced that the Committee’s next meeting would be held August 14-15, 2006, at VA 
Headquarters in Washington, DC.  He reiterated for new audience members that Secretary Nicholson 
would not be able to join the Committee that morning. 
 
Chairman Binns referenced two comments by veterans on the previous day with regards to special 
sensitivities following the Gulf War.  He noted there were anecdotal stories about two Gulf War veterans, 
who later developed ALS, who reported major subsequent exposures to pesticides following the Gulf 
War.  One of these veterans wrote a book about his experience, and included a plea that the VA warn 
veterans to avoid these types of exposures.  Although there was only anecdotal evidence on which to base 
such a warning, Chairman Binns noted that this might be one of the easier things that could be done that 
could make a difference in veterans’ health, and that additional research could be done in this area. 
 
Dr. Golomb noted that there was mounting epidemiological evidence of an association of Parkinson’s 
disease with pesticide use.  Because of the issues with the striatum and illness in Gulf War veterans, she 
stated that many have wondered if there is an increased risk of early Parkinson’s disease in Gulf War 
veterans.  If data were available on this question, it might provide a foundation for such a hypothesis.  Dr. 
Golomb asked if any inquiry had been made into this issue.  Dr. Steele indicated that no studies of Gulf 
War veterans had been done, although the RAC had recommended this type of research.  Dr. Golomb 
noted that she currently had a young Gulf War veteran patient who has advanced Parkinson’s disease.  Dr. 
Steele added that a local American Legion officer had talked with her about several Gulf War veterans 
with Parkinson’s disease that he was assisting with disability claims.   
 
Dr. Tilson commented that these were anecdotes and that, while they may be signals of a problem, to 
warn somebody about a problem that wasn’t a problem was crueler than failure to warn.  Dr. Golomb 
reiterated that there was epidemiological evidence connecting pesticides and Parkinson’s disease.  She 
stated that pesticides are known oxidative stressors, and oxidative stress has been linked to the 
development of these types of neurodegenerative diseases.  Dr. Tilson stated that, in that case, there 
would be an obligation to look at the epidemiology and see if it was reported by one study or multiple 
studies.  He wanted to clarify that there was no conclusive or scientifically-agreed-upon link between 
pesticides exposure and Parkinson’s disease in the public health domain.  Dr. Golomb noted that there 
were many studies regarding this issue, to which Dr. Tilson agreed.  Chairman Binns stated that he 
understood that it wasn’t something that the Committee could make a recommendation on at this time.  
He was only suggesting that it might be an avenue for future research.   
 
Dr. Haley stated that VA was asked to do such an analysis a couple of years ago and asked if it had.  Dr. 
Steele stated that it had not.  Dr. Haley commented that the VA should have the data to determine whether 
there are elevated rates of Parkinson’s disease in Gulf War veterans.  Dr. Steele noted that VA had data 
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on how many Gulf War veterans with Parkinson’s disease were seen by VA, but it did not have data on 
the prevalence of Parkinson’s disease in Gulf War veterans.  She stated that the Committee has 
recommended doing epidemiologic studies on this specific matter.   
 
Dr. Meggs noted that the question of the value of chemical avoidance could best be addressed by a 
simple, controlled, environmental control unit experiment with individuals exposed to various agents and 
monitoring their health over time.  He noted that besides anecdotal evidence from clinical practice, there 
was good solid animal research on adaptation syndrome, maladaptation to chronic exposures, shock 
reactions, etc, which provided a scientific basis for doing this research.  He stated that this was a simple, 
inexpensive approach that could be done to put to rest this whole issue of whether ongoing exposures 
drive the continuing illness.  He noted that much was already known about the pathophysiology of 
inhaled exposures on the respiratory system but it isn’t known whether a similar pathology is occurring in 
the brain.  He stated that the Committee should recommend this type of research. 
 
Dr. O’Callaghan commented that the National Institute of Environmental Health Sciences had set up four 
or five centers several years ago to investigate the possible link between pesticides and Parkinson’s 
disease.  The results from these centers’ animal studies should be published shortly.   The studies were 
also looking at pesticide interactions with other chemicals to which one might be exposed.  He indicated 
that this was a large program, and something on which the Committee should follow-up. 
 
Dr. Golomb commented that there were no known health benefits associated with pesticide exposure, so a 
recommendation would not require the same high threshold as that needed to advocate a drug.  She noted 
that there were several epidemiology studies, including one from England, which showed those with 
organophosphate exposure had 10 times the number of symptoms as non-exposed.  Subsequently, Dr. 
Nicola Cherry’s group looked at paraoxonase genotypes in individuals with chronic health problems 
attributed to organophosphate exposure.  They found that sheep dippers with chronic health problems 
were more likely to have the paraoxonase variant that is a poor metabolizer of diazinon.  She stated that 
she saw no harm in suggesting that it would be prudent to avoid future organophosphate pesticide 
exposures, because it is prudent for all individuals to avoid these exposures. 
 
Mr. Adrian Atizado noted that VA had established five Centers of Excellence for Parkinson’s disease.  He 
suggested that this might be an avenue to pursue for more information. 
 
Dr. Steele introduced Dr. Abou-Donia.  She commented that his presentation would be one of two that 
would inform the Committee about the potential contributions of microarray technology and proteomic 
studies for understanding Gulf War illnesses and effects of Gulf War exposures. 
 
 
Gene Expression Profiles Following Sarin Exposure 

Mohamed Abou-Donia, PhD 
Professor, Duke University Medical Center 

 
Dr. Abou-Donia provided an overview of several of his team’s laboratory studies related to the effects of 
sarin, demonstrating enzymatic, behavioral, histological, and gene expression effects of sarin exposure.  
This included recent findings related to delayed and long-term (10 month) effects of low-dose sarin 
exposures (0.1 LD50).  (See Appendix A – Presentation 8.)  He stated that his team started with the 
hypothesis that chemical exposure might be involved in Gulf War illnesses.  Fourteen years later and after 
many studies, he was convinced that this is the case.  He is also convinced that it was not one specific 
chemical, but rather multiple chemical exposures, that contributed to Gulf War illnesses.   
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Chairman Binns thanked Dr. Abou-Donia for his presentation.  He also thanked DoD for funding all of 
these studies with reference to sarin.   
 
Dr. Meggs commented that Dr. Abou-Donia’s research was brilliant and beautiful relevant work, and was 
also a case of science finally catching up with 30 years of clinical observations of OPIDN in individuals 
sprayed with organophosphates.  He went on to ask Dr. Abou-Donia, on behalf of the non-scientists in the 
audience, if he would briefly explain how gene array expression research was accomplished.  Dr. Abou-
Donia stated that the basic approach was to: (1) treat/expose the study animals to the agent in question; 
(2) dissect the animals’ brains; (3) isolate the RNA; and (4) analyze using a variety of different gene 
chips.  He stated that the challenge was that gene array technology generated a tremendous amount of 
data, and it is unclear what it means with regards to up- or down- regulation of the genes.  There is 
software available to help analyze this data.  The technology of the microarray chips is focused right now 
on collecting the data.  They hope that the science will catch up and provide insight into what it means 
that some of these genes are up-regulated and others are down-regulated.  He stated that his team’s next 
step, once funds were available, would be to isolate mRNA from their test animal blood samples and see 
what genes are comparable to the genes in the brain that actually behave similarly, either up or down. 
This might provide a biomarker for organophosphate exposure. 

 

 
Dr. Nettleman asked if Dr. Abou-Donia had been able to measure sarin levels in the test animals’ tissue 
and whether the sarin persists over the three-month period of time.  Dr. Abou-Donia stated that sarin 
doesn’t persist in the body, having a half-life of a ½ hour.  He compared sarin exposure to a bullet injury, 
e.g., sarin gets into and out of the body, doing its damage along the way.  Dr. Golomb asked if this was 
equally true for the brain, i.e., was there an effective mechanism to clear sarin from the brain.  Dr. Abou-
Donia stated that the sarin that remained in the brain was bound to acetylcholinesterase and could stay 
there for months.  Dr. Nettleman commented that it would seem that a small amount of the sarin would be 
released and become free over time.  She asked whether the route of exposure, e.g., injection vs. 
inhalation, had an impact on the LD50.  Dr. Abou-Donia stated that their first step had been to determine 
the LD50 of sarin in mice, which was 100 mg/kg.  The LD50 does not differ between the various routes of 
exposure.  The LD50 is the LD50. 
 
Dr. Steele noted that Dr. Abou-Donia’s findings regarding the 0.1 LD50 dosage findings were most 
interesting, considering there was no neuronal cell death seen in the animals after three months, but it was 
seen after 10 months.  She asked if they had looked at behavioral measurements at three months, and 
whether there were any changes seen at that time.  Dr. Abou-Donia stated that deficiencies were seen in 
all animals, following all treatments, at three months and even more so at six months, even though the 
animals looked normal.  He stated that this research made a strong case that relates sarin to Gulf War 
illnesses, but it doesn’t explain every case of Gulf War illness. 
 
Dr. Barlow commented that microarrays were very expensive right now.  She noted that samples could be 
stored indefinitely at -80°C until better arrays were developed.  Dr. Abou-Donia stated that they had done 
this, i.e., frozen their samples for later use. 
 
Dr. O’Callaghan asked whether all of the study results were dependent on the generation of seizures in the 
animals.  Dr. Abou-Donia stated that they were not, noting that only the LD50 animals had seized and 
there were no deaths below the LD50 level.  Dr. O’Callaghan noted Drs. Shih and McDonough at the U.S. 
Army Medical Research Institute of Chemical Defense had a microwave fixation device that preserves 
steady-state phosphorylation, which would allow them look at MDA receptor activation by looking at 
phosphoforms.  He asked if this work had been completed.  Dr. Abou-Donia stated that Dr. Shih’s lab had 
done the chemistry work in this study and found up-regulation of the MDA, glutamate and APA 
receptors, which are involved in calcium release.   
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Dr. Meggs noted that AChE molecules, which are permanently bound to sarin, do not regain function.  He 
asked what was known about these inactivated bound molecules, what happens to them, and whether they 
adversely affect the subject.  Dr. Abou-Donia stated that it was known that the inactivated molecules were 
present and eventually metabolized, but it wasn’t known if they caused damage.   
 
Chairman Binns noted that Dr. Abou-Donia’s findings regarding low-level sarin exposures were very 
striking.  He asked if Dr. Abou-Donia would be repeating his gene expression study with lower exposure 
levels of sarin.  Dr. Abou-Donia stated that he was not able to repeat the tests because his lab no longer 
had access to sarin.  He stated that they hadn’t included lower exposure levels of sarin because they 
wanted to make sure they saw results and didn’t want to waste chips.  In light of their findings, he wished 
now that they had done the lower exposure level tests. 
  
Mr. Love commented that there appeared to be a certain synergism between sarin and PB.  He asked if 
there might be a possible genetic aberration involved in certain responses to PB or PB/sarin exposures.  
Dr. Abou-Donia stated that he had not performed gene array studies with PB.  He noted that his group had 
done other types of studies using sarin alone, PB alone, and sarin/PB combination, and found a 
synergistic effect with the sarin/PB combination.  Dr. Haley noted that there was discussion on a 
phenomenon called promotion in the OPIDN literature. If PB is given before exposure to an 
organophosphate, a person’s likelihood of developing OPIDN is reduced.  However, if PB is administered 
after the exposure, a person’s likelihood of developing OPIDN is actually accelerated or increased.  
Promotion can occur over a long time, e.g. days or weeks after the initial organophosphate exposure.  One 
possible mechanism theory for this is that exposure to organophosphates results in negative radical 
production.   These negative radicals may be displaced from a sequestered site when PB is subsequently 
administered.  This could possibly increase the damage.  Dr. Haley noted that there may be other possible 
mechanisms as well. 
 
Chairman Binns asked what implications this might have on future treatment research, and whether this 
might mean that the damage has been done to these veterans and there wasn’t anything that could be done 
to reverse it.   Dr. Abou-Donia stated that there were two sarin exposure scenarios, i.e., high and low 
doses.  He commented that it was easier to protect against sarin-induced death.  Physicians can administer 
chemicals to hydrolyze paraoxonase-1, the enzyme that is phosphorylated with sarin.  One such drug is 
pralidoxime (2-PAM), which must be given within the first 12 hours of exposure, i.e., before the enzyme 
becomes aged and negatively charged.  Another way to protect against acute sarin exposure is to use 
muscarinic receptor antagonists, such as atropine.  Atropine binds to the muscarinic receptor and prevents 
AChE binding and overstimulation.  Valium and analogs have also been used to protect against seizures 
in high-dose exposure situations. 
 
Dr. Abou-Donia stated that treating individuals who have received a low-dose of sarin was problematic 
and that this was new territory.  He believed stress and apoptosis are related to induced problems.  He 
stated that research should be done to study the effects of antioxidant treatment in animals as soon as 
possible following sarin exposure.  These animals should be followed for a long period of time to see if 
problems ever arise.  With respect to today’s veterans, Dr. Abou-Donia stated that damage already done 
couldn’t be reversed.  However, the brain has a tremendous amount of plasticity and can recover some 
neuron function over time.  He suggested that veterans would do better if they avoid future chemical 
exposures. 
 
Dr. Golomb stated that a vicious cycle was created when reactive oxygen species production begins.  
Once the production of reactive oxygen species is initiated, mitochondria are damaged.  Once 
mitochondrial DNA is damaged, the mitochondrial respiratory chain is affected, which leads to more 
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release of the reactive oxygen species in the effort to produce energy.  This process can’t necessarily be 
reversed, but may be slowed by on-going antioxidant delivery.  
 
Dr. Clauw questioned whether giving antioxidants to someone fifteen years after injury/exposure would 
really work.  Dr. Golomb stated that this was an empirical question, and that there was evidence that 
CoQ10 provided sustained benefits with regards to fatigue in a cohort of chronic fatigue syndrome 
patients.  These benefits appeared more quickly in the higher dose group and were sustained until the 
CoQ10 was withdrawn.  It did not lead to a permanent benefit, but did provide symptomatic 
improvement. There is other evidence that CoQ10 protects against many of the adverse outcomes 
associated with oxidative stress, and might help retard progression of problems in conditions like these.  
She stated that not all antioxidants were equal and discussed various ones.  Mr. Graves stated that he 
personally tried CoQ10 for three months and found it had no effect on him.  Dr. Golomb stated that there 
was still a question of whether it delayed progression of problems.  
 
Dr. Barlow stated that her previous research at Merck was focused on trying to find new treatments for 
stroke and neurodegeneration.  They did a very thorough investigation, which included looking at 
antioxidants.  She agreed that not all antioxidants were created equal.  However, in a situation like this, 
the purpose of taking an antioxidant would not be to try to reverse any of the processes that already exist, 
but rather to slow additional decline if later exposed to another stressor.   She didn’t think it was realistic, 
given any of the antioxidants available for patient ingestion, to think that there was an antioxidant that 
would provide reversal of these processes.  Dr. Golomb agreed with this assessment, and stated that her 
point was the retarding of progression. 
 
Dr. Meggs stated that, in clinical settings, Gulf War veterans’ symptoms are reported as “remitting” and 
“waxing and waning.”  These are very complex temporal relationships.  What is governing this is 
unknown, but testable.  Dr. Meggs stated that antioxidants might be of benefit to those individuals who 
are about to flip over into a chronic progressive form of illness.   
 
Dr. Nettleman stated that it was testable, but it would have to be a large, randomized, controlled study 
because it was a waxing and waning illness.  There is a similar problem in Alzheimer’s research.   The 
effects would have to be significant in order to be worthwhile.  She stated it may need to be done, but 
wouldn’t be easy. 
 
Mr. Graves discussed an intermittent vision problem that his ophthalmologist is not able to explain. 
 
Dr. Tilson asked Dr. Abou-Donia about the dangers of doing sarin research.  Dr. Abou-Donia stated that 
his laboratory handled lots of organophosphates.  He noted that the sarin used was very diluted, and he 
was the only one who handled it.  Dr. Tilson noted that Dr. Abou-Donia’s work was very courageous and 
very important. 
 
Dr. Steele introduced Dr. Baraniuk.  She noted that, in other multisymptom illnesses, there have been a 
number of studies looking at gene expression in the blood.  However, looking at proteins expressed in 
cerebrospinal fluid was particularly interesting and hopefully would be informative with respect to 
processes in the central nervous system. 
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“A Chronic Fatigue Syndrome Related Proteome in Cerebrospinal Fluid” 
James N. Baraniuk 
Associate Professor, Georgetown University Medical Center 

 
Dr. Baraniuk presented results from his recently-published study that utilized proteomic technology to 
identify cerebrospinal fluid proteins that distinguished Gulf War illness and chronic fatigue syndrome 
patients from healthy controls. (See Appendix A – Presentation  9.)   
 
At the conclusion of his presentation, Dr. Baraniuk noted that with mRNA microarrays, there were huge 
increases in mRNA.  However, in an activated state, some of the mRNA expressed may be inhibitory, 
producing an overall nil effect.  He added that with proteomics, 60% of the proteins are phosphorylated 
and this changes their function.  An advantage of using proteomics was the ability to look at oxidative 
damage and other changes in the protein. 
 
Dr. Golomb stated that this was an important area of research.  She personally believed that Gulf War 
illness probably shares several common pathways with other chronic multisymptom illnesses.  However, 
she noted that Dr. Baraniuk’s study design didn’t allow for comparisons between different multisymptom 
illness cohorts, and was only capable of identifying proteins they shared.  She pointed out that Cohort 1 
looked at the proteins present in both chronic fatigue syndrome and Gulf War illness samples, but not the 
healthy control sample, while Cohort 2 was focused on the difference between chronic fatigue syndrome 
and healthy controls.  There wasn’t a separate Gulf War group.  If there were additional proteins found in 
the Gulf War samples but not the chronic fatigue samples, this study design would not have allowed these 
to be detected.  Therefore, it was important to not draw conclusions about them being the same groups 
based upon this study design.  Dr. Baraniuk agreed that was the case.  
 
Dr. Barlow noted that Dr. Baraniuk’s group collected three sample tubes for neurotransmitters, cell count 
and proteomic tests.  She asked if there were any differences in the cellularities.  Dr. Baraniuk indicated 
that there were none.  Dr. Barlow asked if they would go back and look to see if there were differences in 
the neurotransmitters measured and see if this covaries in any direction with the proteins found.  Dr. 
Baraniuk stated that work along those lines had had been published.  They had done it with: (1) opiates in 
collaboration with a researcher in Denmark; (2) corticotrophin-releasing factor in a fibromyalgia subset; 
and (3) substance P.  However, in this case, they would have needed to concentrate the entire 
cerebrospinal fluid sample to detect the submolar concentrations present.  Dr Barlow asked if any 
correlations with varying levels of neurotransmitters and neuropeptides were seen in the previous studies 
or were they completely independent.  Dr. Baraniuk stated that corticotrophin-releasing factor was 
decreased. 
 
Dr. Barlow asked if any research was looking at this disease as being related to the unfolded protein 
response.  Dr. Baraniuk stated that this was exactly the same hypothesis, because cerebrovascular amyloid 
angiopathies (CAA) require a protease to clip the constrained structure of the protein, which results in the 
potential energy being released and the protein being refolded into a beta-pleated sheet.  These beta-
pleated sheets will actually form stacks that can insert into membranes, forming pores, and ultimately lead 
to the cytoplasm pouring out of the damaged cell.  It would be analogous to Complement Factor 9.  It was 
thought that this may be one of the central nervous system’s protective mechanisms against bacterial 
disease because of the large number of proteins that have this capability.  Dr. Barlow thought it possible 
that new insights into the etiology of this disease might be gained by looking at other diseases where the 
unfolded protein response was important.  These diseases can affect the liver, brain, heart and vascular 
system.  This might be a place to look for a new hypothesis.  Dr. Baraniuk stated that his group was 
rechecking the protein fragment sequences to see if there was evidence of cleavage related to protease 
activity. 
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Dr. Meggs stated that he wished that he had been on the grant study section, because this work definitely 
needed to be extended.  He asked whether it might also provide a hint at possible treatment, i.e., how 
would one deactivate the central nervous system’s innate immune mechanism.  Dr. Baraniuk stated that 
he had been thinking about this.  Because oxidative proteins were present, this might be one area for 
further investigation.  Dr. Baraniuk noted that, as previously discussed, it may be a question of having the 
proper antioxidants in the right place.  He pondered whether the military’s meals-ready-to-eat (MRE) 
have enough antioxidants in them and/or the spectrum of antioxidants required.  This is another 
nutritional component of diet that could be investigated, along with carefully selected supplements taken 
at various times, e.g., before entering theater, during deployment, and upon return from theater. 
 
Dr. Clauw asked Dr. Baraniuk to discuss the challenges of doing proteomics with plasma and 
cerebrospinal fluid. He noted that the protein expression profiles in serum would likely be quite different.  
However, lumbar puncture studies were challenging, leading to small “n”s in this study.  Dr. Clauw noted 
that the military had collected pre- and post-deployment sera from the current troops, and this would 
allow for proteomic analyses of their plasma.   
 
Dr. Baraniuk stated that both cerebrospinal fluid and plasma have twelve proteins that account for 99% of 
the proteins present.  Therefore, when one analyzes plasma, one is looking for the 1% of less abundant 
proteins.  These low-abundance proteins have to be concentrated so they can be detected by mass 
spectrometry.  This is possible to do in plasma studies because a large sample (1 pint of blood) can be 
collected.   Also, one can assess the peptide fraction of a plasma sample by a large scale peptide 
extraction method.  They are looking into these issues at the moment. 
 
Dr. Baraniuk said that another major issue in this type of research was the ability to determine which 
components produced in the brain will get into the plasma and be useful markers for CNS dysfunction.  
He stated that this would be difficult to tease out.  A couple of known proteins can be detected in this 
fashion because they are not produced in the periphery.  With respect to proteins produced in both the 
brain and periphery, Dr. Baraniuk expressed doubt at being able to detect a signal from the brain.  He 
believed that determining whether there are other systemic manifestations that show up in the muscle, 
liver, etc., would be a much more productive avenue for investigation.  He also believed that 
cerebrospinal fluid was a better source to answer these questions, but it is difficult to get samples. 
 
Dr. Bloom asked if Dr. Baraniuk had been able to identify the cellular origin for these proteins, i.e., 
whether they are known to be neuronal or microglial.  Dr. Baraniuk stated that there were other studies in 
animals and a few corroborating human studies in which histochemistry and hybridization had been done. 
However, changes haven’t been examined in models relevant to this disorder.  Most of the work had been 
done in Parkinson’s and Alzheimer’s settings or in general discovery methods. 
 
Ms. Nichols asked whether samples from the Seabee study could be used in this type of study.  She 
suggested that sampling of the Khamisiyah group be done as well.  She stated that there needed to be a 
“jump start” on Gulf War research, and that she had been excited when she had read about Dr. Baraniuk’s 
research.  These same samples could be used to test for antioxidant treatments.  Dr. Baraniuk stated that 
he hoped to do this type of research, and was looking for collaborators and research monies to do it.   
 
Dr. O’Callaghan asked Dr. Baraniuk what the signature would look like if this study was done with 
Alzheimer’s patients and healthy controls.  Would one get a larger number of peptides?  He commented 
that Dr. Baraniuk had nicely honed in on a difficult question with a proteomic approach versus a huge 
profile seen in on-going neurological diseases.  Dr. Baraniuk stated that, in the supplement to this paper, 
they had listed all of the proteins found.  In addition, in a paper in preparation, they had compiled all of 
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the cerebrospinal fluid proteins and all of the diseases in which they were uniquely expressed.  He stated 
that the number found in Alzheimer’s patients is not much greater than a couple score.  One would expect 
it to be much larger at first, but one has to remember that, like every other organ, there are only a few 
stereotypical ways that the brain can respond to an inciting injury.  All of these studies may be picking up 
the final common pathway.  In fact, many of the proteins they found have not been previously described 
in cerebrospinal fluid. 
 
Dr. Haley asked whether the protein profiles found in chronic fatigue patients were different from the 
protein profiles of Alzheimer’s patients.  Dr. Baraniuk stated that none of the proteins in their 
biosignature had been previously reported. 
 
Dr. Steele stated that she thought that Dr. Baraniuk’s idea of developing a multisymptom illness 
“signature” set of proteins was extremely useful, that is, developing a model using five of the identified  
proteins to predict who was a “case” and who wasn’t.   She asked if they had been able to look back to see 
if the protein expressions varied with other characteristics, e.g. gender, age, clinical characteristics, etc.  
Dr. Baraniuk stated that they didn’t feel like they had enough subjects or power to do further analyses. 
With this particular biosignature, they had estimated from power calculations that they would need 13-14 
subjects per group in order to find this biosignature.  However, they would want to vastly increase these 
numbers in order to do subset analyses. 
 
Chairman Binns asked Dr. Baraniuk for his ideas about other research opportunities coming out of this 
work.  Dr. Baraniuk stated that it would be useful to study antioxidants in these models.  Are there any 
amyloid deposits in these patients’ brains?  Is there any histology consistent with this?  He mentioned that 
one of the proteins that can lead to this type of pattern is a prion protein, so he would ask if there was any 
evidence of prion disease in these patients.  He also would look to see if: (1) certain people were 
predisposed to having the development of this syndrome; and (2) there were methods by which to turn off 
the glial activation.  Regardless of what the inciting event was, the pathology must be actively studied so 
that new drugs could be developed.  He stated that there was a whole host of compounds that would act 
on inhibitory receptors, such as the glutamanergic terminals.  He stated that there was a tremendous 
opportunity to study muscarinc M2 agonist, GABA-B agonist, MPY-2 agonist, alpha-2C agonist, etc., 
that may be able to shut down any glutamanergic activation that may be part of this cascade.  He stated 
that it is possible to measure glutamate that would be induced by an excitotoxic state, but they didn’t have 
enough sample to do the analyses to detect it.  He also mentioned that they were working towards 
quantifying these proteins to see if they were significantly increased in disease. This would greatly 
expand the proteins identified as potentially playing pathogenic roles. 
 
Mr. Love asked, in light of the VA’s proposed Gulf War veteran DNA bank, whether they might consider 
doing telomere research and look for telomere repeating DNA patterns.  Dr. Baraniuk stated that they 
were looking at this in relation to another unrelated study, but agreed it would be a terrific project.    
 
Chairman Binns thanked Dr. Baraniuk. 
 
The meeting adjourned for a break at 10:50 a.m. 
 
The meeting reconvened at 10:55 a.m. 
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Update on Research in Persian Gulf War Veterans Illnesses – May 2006 
Beatrice A. Golomb, MD, PhD 
Associate Professor, University of San Diego School of Medicine 

 
Dr. Golomb provided an overview of recently-published research relating to Gulf War veterans’ illnesses.  
(See Appendix A – Presentation 10.) 
 
The meeting adjourned for lunch at 11:30 a.m. 
 
The meeting reconvened at 12:30 p.m. 
 
 
Current Gulf War-related research at VA 

William Goldberg, PhD 
Gulf War Research Portfolio Manager, VA Office of Research and Development 

 
Dr. Goldberg provided an overview of the status of VA Gulf War research, as well as the federal 
interagency Deployment Health Working Group’s Annual Reports to Congress.  He stated that the 2004 
and 2005 Annual Reports to Congress had been approved and had been sent to the printer.  Once they are 
physically delivered to Congress, the reports would be made available publicly on the VA ORD website.  
Copies will be distributed to Committee members.   
 
Dr. Goldberg distributed two handouts to the Committee.  This material had been incorporated into the 
2004 and 2005 Annual Reports.  The first document set forth criteria for how VA determined what was 
included in the Gulf War research portfolio.  The second document outlined the revised framework for the 
Annual Reports to Congress.  The original reports addressed a list of 21 questions that defined Gulf War 
research.  Dr. Goldberg stated that the good news was that Gulf War research had moved beyond the 
boundaries of just epidemiology questions.  Thus, these 21 questions have been converted into 21 topics 
in the 2004 and 2005 Annual Reports.  This will allow the continued use of this framework without 
abandoning previous work.   The original questions were grouped into 9 “super” topics.  The reports’ 
structure has been redesigned accordingly, and they were also categorizing VA’s Gulf War portfolio in 
accordance with this new design.   
 
Dr. Goldberg reviewed the list of studies and their respective categorization in the VA’s Gulf War 
research portfolio.  He noted that there were four new projects in FY2006.  Two of these projects fall 
under the category of “pharmacogenomics on chronic multisymptom illnesses.”  These are projects 
headed by Dr. Melvin Blanchard and Dr. Nancy Klimas, respectively.  The other two projects are at the 
Environmental Hazards Center in San Antonio, which has reconstituted itself into a different center 
mechanism with a focus on Parkinson’s and ALS.  These two projects will look at the effects of PB, 
permethrin and the combination on the onset and time course of illness in their animal model of ALS.  Dr. 
Goldberg stated that these studies might provide some insights into the questions raised earlier in the 
meeting.  
 
Dr. Goldberg noted an April 25, 2006, Neurology article by G.M. Pasinetti and colleagues entitled 
“Identification of potential CSF biomarkers in ALS”.  This is a joint VA/NIH project.  These researchers 
found three proteins in cerebrospinal fluid that have a 90% hit rate of distinguishing ALS from 
neuropathic pain and controls.  The next phase of this research is to take a group of Gulf War veterans 
with ALS and see if this group has any additional and/or similar markers.  Like Dr. Baraniuk’s work, this 
project used mass spectrometry.  However the proteins identified in Dr. Pasinetti’s work are not the same 
as those identified by Dr. Baraniuk.   
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Dr. Goldberg offered to answer any questions that the Committee might have.  He noted that Dr. Joel 
Kupersmith and Dr. Timothy O’Leary, Director, VA Biomedical Laboratory Research and Development 
Service, and Acting Director, VA Clinical Science Research and Development Service, were present to 
take questions as well. 
 
Dr. Meggs asked about the status of the VA brain/tissue banking initiative.  Dr. Goldberg stated that the 
biorepository project was being funded through the Boston Maverick VA Center.  It is in the process of 
being established.  They were, however, able to collect the first brain sample from a Gulf War veteran 
sooner than expected.  This veteran had made it known that he wished to donate tissue samples, and 
special arrangements were made to accomplish this.   
 
Dr. Steele asked if there would be separate DNA and tissue banks.  Dr. O’Leary stated that it was taking 
some time to establish procedures to ensure the optimal banking of central nervous system tissues.  He 
stated that there was an ongoing educational process, in collaboration with Columbia University’s brain 
bank, to address these concerns.  He stated that both CNS and non-CNS tissues would be collected within 
this framework.  They will also be collecting tissues from individuals who could be considered a control 
group.  The tissue bank itself will be in Tucson, AZ, while the DNA bank will continue to be at Boston 
Maverick.  The DNA bank is capable of accepting at least 100,000 additional specimens.  Other DNA 
banking activities are being developed as part of the Genomic Medicine initiative.  How this will play out 
in detail has not yet been decided and there are a lot of issues that still need to be addressed.  Dr. O’Leary 
noted that a Genomic Medicine Advisory Committee had been established to help with some of these 
issues.  He stated that ORD had not seen a need to expend money on additional infrastructure.  Dr. Steele 
asked whether a broad or limited range of tissues would be collected.  Dr. O’Leary stated that it would be 
prudent to take a broad perspective when it comes to specimen acquisition. 
 
Ms. Nichols noted that Kirt Love had initial contact with the Gulf War veteran who had donated his 
tissues.   She had brought this issue up in the past in relation to Jason Whitcomb, whose parents founded 
Desert Storm Justice Foundation.  She asked about what type of publicity would be utilized to let the 
veteran service organizations and the veterans themselves know about this tissue/DNA bank initiative.  
Dr. O’Leary stated that he was interested in hearing the Committee’s perspective on this question.  He 
said that ORD would like to make sure the system was entirely up and running before they advertised the 
program broadly to the veteran community.  This would limit frustration that could come from a 
patchwork system.  Dr. O’Leary stated that he didn’t think the program was ready at this point, but that it 
wouldn’t take too many months to accomplish this. 
 
Chairman Binns asked for some background information about tissue banking for the nonscientists in the 
audience.  He asked whether tissues were simply collected and stored, or if the tissues were automatically 
analyzed in some way and how researchers found out that there was something significant in a particular 
sample.  Dr. O’Leary stated that a tissue bank was a research resource.  He stated that there may be some 
initial characterization of material.  This characterization can occur in a number of different ways.  Some 
of it may just be documentation, e.g., time lapse between time of death and specimen collection.  
Sometimes a tissue bank will do a preliminary assessment of DNA integrity.  This will tell whether 
researchers will have high quality DNA samples.  To some degree during initiation of this tissue bank, 
this level of characterization will be a moving target until they know where the demand for the tissue is.  
At the moment, Dr. O’Leary didn’t anticipate extensive characterization of the samples.  The researchers 
who will be generating the hypotheses are in a better position (equipment and background) to do these 
types of analyses. 
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Chairman Binns asked if ORD would do something proactive if they acquired a brain that appeared 
particularly worthy of study, e.g., seek out qualified researchers and encourage them to submit a proposal 
Dr. O’Leary stated that ORD would certainly make the existence of this bank widely known to the 
research community.  He expected that appropriate dialogue would develop between ORD and 
researchers.  However, with respect to whether ORD would suggest something specific, he stated this was 
within the realm of possibility, but it might be premature at this point in time. 
 
Dr. Haley asked whether they would be linking clinical information with the brain specimens.  He thought 
this would be critical, e.g., establishing a study group of diabetics and nondiabetics.  He also thought it 
would be important, especially with Gulf War veterans, to link information about the manifestations of a 
person’s symptoms during life with their brain specimens.  He asked if this bank would be collecting this 
clinical information for researchers’ use.  Dr. O’Leary agreed ideally that they would like to have this 
clinical information.  However, there were a number of legal and ethical issues that may result in this 
being a somewhat heterogeneous collection.  While they may encourage the donation of information to 
benefit research, it must be recognized that this is a gift on the part of the patient and/or deceased’s 
family.  This gift must be treated with reverence.  Thus, the respective issues of researchers, patients and 
deceased’s family must be balanced.   
 
Dr. Haley posed a scenario where a researcher had a particular disease that he or she wanted to study.  If 
this researcher actively went out and solicited the families to donate the remains to the brain bank, along 
with their consent to link identities with the clinical information, would the VA’s brain bank honor this 
consent?  Dr. O’Leary stated that this was a complex question and was the subject of recent litigation 
involving Washington University in St. Louis.  He stated that he didn’t think it would be prudent to shoot 
from the hip, but thought that it was clear that this resource needed to serve the research community while 
ensuring, at the level of operation of the bank, that consent was clearly and freely given.  As long as these 
conditions are met, it seemed this would be sufficient.  As to the details, these are sensitive issues and 
they have to balance the passionate desire to do something useful from a research position with the 
compassionate approach to those who are suffering. 
 
Mr. Love asked Dr. O’Leary if there was a possibility of using a layering database for this tissue bank.  
The “deeper” database would contain identity and profiles, but in the “lesser” database, there is a 
dictionary search tool that allows keyword searches without accessing the patient’s identifying 
information.  Dr. O’Leary stated that, in theory with a large enough database, this might work.  However, 
it is virtually impossible with a small database to maintain anonymity unless one provides a minimum of 
information.  This is particularly true in close-knit communities.  This is an issue of competing needs 
between what needs to be done to structure a useful database for querying and appropriately addressing 
HIPPA and other legal concerns.  Mr. Love stated that the Armed Forces Institute of Pathology (AFIP) 
had a similar problem with their database.  He stated that they denied access to protect anonymity.  He 
understood this concern, but was looking for an approach that would allow access while protecting 
anonymity.  Dr. O’Leary stated that he understood this desire.  He stated that an institutional review board 
(IRB) was the mechanism by which these issues were adjudicated.  Anyone who works with IRBs knows 
that they have a fierce commitment to balance scientific need against the protection of individual rights. 
 
Ms. Nichols stated that there were identified exposure groups, e.g., Al Jubyal and Khamisiyah.  She asked 
if the specimens could at least be identified as being from an identified exposure group.  She did not 
believe this would fall under HIPPA, and it should be considered to identify samples as being chemically- 
exposed veterans.  Dr. O’Leary thought this was useful input into the study design process, but the 
healthcare system has a series of obligations, in policy and law, that can not be disobeyed.   
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Dr. Meggs asked about the status of the treatment research center.  Dr. O’Leary stated it would take some 
time to determine.  He noted the new effort started at UT Southwestern and thought it was premature to 
ask Dr. Haley or others at UT Southwestern to flesh out the particulars of this program.  Dr. O’Leary 
stated that VA and UT Southwestern were working through the issues necessary to implement the 
Congressional directive.  He thought that they needed to wait and see what was developed as part of the 
UT Southwestern initiative so that the respective programs could complement each other.  He didn’t want 
to see an inadvertent use of the taxpayers’ resources on unwise duplication. 
 
Dr. Golomb asked Dr. O’Leary if a Gulf War veteran expressly wished their health information to be 
made available to researchers, would this information then be available.  She stated that it would seem to 
dishonor the veteran not to make the full, greatest use of the tissue they were generously donating.  Dr. 
O’Leary stated that the IRB would have an important role in issues of this type.  His assumption would be 
that an IRB would honor veterans’ wishes, but an IRB is an independent entity and not subject to external 
control.   
 
Chairman Binns invited Dr. Kupersmith to share his thoughts on this issue.  Dr. Kupersmith stated that he 
wished to clarify that it was the IRB who decided what to do on these issues.  VA ORD could not provide 
answers about what an IRB would say.  The rules are very complex.  Dr. Kupersmith stated that they were 
currently establishing a central IRB for VA, and this would help to facilitate resolution of these concerns.  
It will be helpful having one central IRB, versus several local IRBs, making these decisions. The central 
IRB should be operational in Fall 2006.  Dr. Kupersmith commented that he had been involved in 
litigation over the ownership of tissues in a Texas Alzheimer’s tissue bank.  He stated that the plaintiffs 
had maintained that the tissue remained the property of the individual family.  They lost the case.  
However, this case highlights that there are a lot of unknown issues that arise when it comes to tissue 
banks.   
 
Chairman Binns thanked Drs. Goldberg, O’Leary, and Kupersmith for the update on the work of VA 
ORD. 
 
 
Plan for Gulf War Illness and Chemical Exposure Research Program 

Robert Haley, MD 
Professor, UT Southwestern School of Medicine 

 
Dr. Haley provided an overview of the Gulf War research program that is being developed at UT 
Southwestern.  (See Appendix A- Presentation 11.)   
 
After the presentation, Chairman Binns asked that the Committee’s discussion begin by talking about 
roles, that is, roles of the Committee, roles of the differing outside agencies, etc.  Dr. Haley stated that the 
Memorandum of Understanding (MOU) between UT Southwestern and VA requires that a merit review 
committee examine all proposals for research expenditures to be made through this program and that at 
that exact moment, Dr. Al Gilman, Dean of UT Southwestern Medical School, was meeting with 
prospective members of this committee.  These individuals will not only review these projects for merit, 
but will also provide advice and good ideas.  Dr. Haley stated that he expected the merit review 
committee, as well as his own office, to work closely with everybody interested in this research area.  He 
hopes to establish collaborations with other investigators.  Dr. Haley sees the Committee as the main 
source of ideas for this program.  He hoped that the Committee would hold a meeting in Dallas, TX, in 
the near future.  This would allow the Committee to hear directly from the investigators about their 
research, as well as provide the opportunity for discussion between the Committee and these 
investigators.  These investigators would like recommendations from the Committee that they could 
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incorporate into their program.  Dr. Haley also hoped to be able to call on individual members of the 
committee for advice as issues come up.  His sincere wish is to solve Gulf War illnesses.  There is 
funding now to do this.  He hoped they would be good stewards of this funding by taking all the ideas and 
putting them into action.  Dr. Haley stated that the lion’s share of this money would probably be used at 
UT Southwestern.  However, they also wanted to be responsive to the best minds around the country.  If 
an outside researcher could do a project better, he would be open to having them do it.  Dr. Haley stated 
that this was Dr. Gilman’s wish as well.   
 
With regards to Dr. Haley’s own role in this process, he stated that there was a lot of money involved in 
this program, which created a potential for conflict of interest and malfeasance.  He did not wish to have 
an appearance of either of these and so would be stepping down as a formal member of the Committee.  
He stated that he would like to continue coming to the Committee meetings and to sit at the table, if 
possible, so he could fully participate in the discussions.  He would be doing this in his role as a UT 
Southwestern researcher and a liaison between the University and the Committee.  However, he would 
not be a voting member or be involved in determining actual questions or policies.  He stated that the 
Committee needed to conduct these activities independently.   He would then be fully informed and could 
relay this information back to the researchers at UT Southwestern. 
 
Dr. Golomb asked for clarification about whether funding would be available to researchers outside UT 
Southwestern.   Dr. Haley stated that there would be, but the specifics were up to the merit review 
committee.  It was unclear at that point as to how things would actually function, because the merit 
review committee was just being formed.  He believed that there were smart people involved and that 
they would be “smart” in how they approached this.  Dr. Haley stated that his organizational chart was a 
vision for this program.  He stated that he used the Committee’s 2004 report and its January 17, 2006, 
recommendations outlining specific research questions, to develop this organizational chart.  He looked at 
UT Southwestern’s faculty list to see who might be able to address these questions.  He believed the chart 
reflected all but one of these questions.  He noted that some of these proposed projects were being 
envisioned for outside researchers.  However, Dr. Haley did not envision that an RFA would be issued.  
He envisioned that a list of specific projects would be set forth and researchers would be solicited to do 
the individual projects. 
 
Chairman Binns spoke as to the Committee’s role in this process.  He stated that the Committee is 
advisory per its charter and does not do research.  The Committee is officially an advisor to the Secretary, 
and does communicate directly with him.  However, from a practical point of view, these issues are ones 
that the Secretary doesn’t handle personally.  Therefore, historically, the Committee has worked with the 
managers of research, e.g., Dr. Kupersmith and his predecessors and their counterparts at DoD.  Now, the 
Committee will also be working with Dr. Haley and UT Southwestern.  Chairman Binns viewed the 
Committee’s responsibility to be a continuation of what it had been doing for four years, i.e., offering the 
best suggestions, whether they are positive or critical of what is happening, and helping to build a Gulf 
War research program that makes sense.   He stated that the lack of a coherent program had been one of 
the most frustrating problems with Gulf War research.  The funded projects have had no relationship to 
one another, or if they did, it was serendipitous.  Chairman Binns hoped that the Committee could help 
UT Southwestern and other Gulf War research funding sources (VA, DoD) fill in the blanks, so that the 
resulting program makes sense.  He noted that, as ambitious as this appears compared to the past, there 
was still a finite amount of money available for research.  Thus, the focus must be on the mission of 
identifying diagnostic tests and treatments for Gulf War illnesses.  Chairman Binns stated that the 
Committee’s responsibility was to advise how this money could be spent on productive projects that 
could be justified to Congress and the managers of these programs. 
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Dr. Haley stated that a lot had changed in the twelve years since he started working on this issue.  He 
noted that he had a good relationship with the current VA ORD administration (Drs. Kupersmith, 
O’Leary, and Goldberg) and hoped that it would blossom further.  He stated that he also had a great 
relationship with DoD, which is in a good position to clearly understand this problem.   UT Southwestern 
will be courting these relationships during the establishment of their program. 
 
Dr. Meggs commented that he appreciated that this was the culmination of more than a decade of blood, 
sweat and tears.  He noted, looking at the organizational chart, that Dr. Haley probably had a setup and 
mechanisms that could address a large number of medical problems beyond Gulf War illness.  Dr. Meggs 
wished Dr. Haley success in this endeavor.  Dr. Haley noted that the bottom of the organizational chart 
listed several conditions (Gulf War syndrome, PTSD, CFS, fibromyalgia, multiple chemical sensitivity 
(MCS), IBS, ALS, etc.).  He stated that it was natural to apply the tools developed to these similar groups.  
He said this had been one of the major selling points to the other faculty members at UT Southwestern.  
He stated that it was difficult to get people to work on Gulf War syndrome.  Young researchers are not 
likely to take a gamble on this “disreputable” disease.  However, if they can make a major contribution to 
understanding Gulf War syndrome at the same time they are developing preliminary data for an imaging 
grant on depression/schizophrenia, they are more likely to express interest in this area of research.  He 
stated that the top psychiatry and neurology assistant professors at UT Southwestern were eager to get 
going on these projects.   Chairman Binns noted that Senator Hutchison’s remarks at the press conference 
announcing this program specifically referred to pesticide workers as group who might be helped by this 
research.  Dr. Haley stated that Senator Hutchison’s office had recommended early on that this program 
be called the “Gulf War Illness and Chemical Agent Exposure Program”, and that UT Southwestern had 
adopted this name. 
 
Mr. Love commented that there was a need for a relational database to tie all of this information together.  
He stated that the lack of this type of database had paralyzed every other agency. Further, a large amount 
of money was spent on a database tool that failed.  He stated that the database needed to provide public 
and private access, and must be coordinated between the agencies with mutual references.  Dr. Haley 
stated that this was a good point and had been raised by Senator Hutchison’s staff.   They had noted that 
Dr. Haley’s proposed IT budget was not large enough to address this concern. 
 
Chairman Binns asked that each Committee member provide their thoughts as to what they believe are the 
most important areas that should be addressed in a Gulf War illness research program.  He stated that the 
purpose of this discussion was to help Dr. Haley carry out his charge. 
 
Dr. Clauw commented that, while he had not always seen eye-to-eye with Dr. Haley on the cause of Gulf 
War illness, he had not questioned the quality of Dr. Haley’s scientific work.  He stated that Dr. Haley 
would have a particular challenge in designing his studies and supported Dr. Haley’s efforts to make the 
neuroimaging technology he was utilizing more sensitive.  He believed, however, that the real problem 
would be controlling for all the nuances, e.g., possible effects of what people are thinking about in the 
scanner, etc.  He offered to help Dr. Haley in any way he could.  He stated that this was a tremendous 
opportunity for the entire research community and there had never been a cohesive integrated program.  
Dr. Clauw stated that one strength of Dr. Haley’s proposed program was having the treatment center and 
research center side-by-side.  He stated that these veterans needed care, the best possible care.  He noted 
that the Committee had appropriately and primarily focused on the gaps in the Gulf War research 
portfolio, but the gaps in the clinical care portfolio were larger.  Any advances that could come about by 
integrating research and clinical care would really help this field.   
 
Dr. Nettleman stated that she would echo Dr. Clauw’s comments supporting Dr. Haley’s proposed 
organization of the program and was very interested in the treatment aspect of the program.  She asked if 
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Dr. Haley would be asking questions in his group’s epidemiology survey about what treatments had 
worked and hadn’t worked for Gulf War veterans; and whether these would be specific, focused 
questions.  Dr. Haley stated that a survey of these issues had actually been conducted by Dr. Han Kang’s 
group, who had presented their preliminary findings at the Committee’s September 2005 meeting.  He 
noted that Drs. John Hart and Carol North were now in Dallas and would be instrumental in the process 
of designing a clinic with an intake screening diagnostic evaluation that would look at all the various 
things that might be going on with a Gulf War veteran.  Dr. Haley noted that there would be a 3T magnet 
scanner at the Dallas VA, which would the twin of UT Southwestern’s research magnet scanner.  There 
will also be PET scanners at both locations.   They will have occupational therapists and social workers to 
help with adjustment reactions and other problems.  He stated that at first, the clinic might be ineffective 
or minimally effective in treating veterans’ conditions.  But he hoped over time that the clinic will get 
better, and veterans will start seeing improvements in how they feel. 
 
Mr. Atizado stated, as a new member, that he wanted to thank the Committee for answering several of the 
questions that he had.  He stated that he was very appreciative of the hard work and frustration faced by 
the researchers addressing this very complex problem.  He was also very appreciative of the audience 
members who were struggling, in a different role, to help Gulf War veterans as well.  He wished to echo 
the sentiments expressed earlier, namely that Gulf War veterans were not getting younger and that this 
issue could become more complex as they age.  He offered his support as an advocate to help in any way 
he could, whether it be as a Committee member or legislative director for the Disabled American 
Veterans.   
 
Mr. Hardie agreed that this was a momentous time in Gulf War illness research.  He wished to encourage 
Dr. Haley and his team to consider communication to be a significant part of their program.  He hoped 
that they would make sure that news of their research would make it to the frontline VA clinical doctors.  
One of the things he has seen personally is that most of what happens in Washington, DC, never makes it 
out to the VA hospitals.  He hoped that this would be two-way communication too.  Not only a way for 
researchers to inform the local hospitals of their findings, but also a way for the hospitals to report back 
any changes that were evolving in the veteran population.  Dr. Haley stated that this was a very good 
point.  He agreed that Gulf war veterans were very frustrated with what they leave with when they go to 
the VA.  However, he also knows that the doctors are just as frustrated because they don’t know how to 
treat these veterans.  He stated that once the researchers could present their findings and techniques, and 
show through scientific rigor that they work, VA doctors would be the first to jump on this issue.   
 
Dr. Bloom congratulated Dr. Haley on his work with the statistics department at Southern Methodist 
University.  He stated that this research really changed how one does this type of analysis.  Dr. Bloom 
stated that he started his biotech company to do 3D comparison of gene expression patterns across mice 
that are more or less vulnerable to the genes that cause human diseases.  His company started out doing 
high resolution magnetic resonance imaging to develop accurate 3D images.  He encouraged Dr. Haley to 
take advantage of the wide range of mice strain vulnerabilities, particularly to pesticides and processes 
that cause neuronal degeneration.  He then could take advantage of the genetic modifiers to develop 
medications aimed at what is causing the problem.  It would be important to understand why some of the 
veterans exposed in the field developed a problem and some did not.  He offered Dr. Haley his expertise 
in developing these ideas, which Dr. Haley gratefully accepted.  Dr. Haley indicated they had used a rat 
model for several years, but switched to a mouse model a year ago for this very reason.  He commented 
that they planned also to take advantage of a particular mouse strain suggested by Dr. Barlow when she 
spoke to the Committee several years earlier.    
 
Dr. Melling commented that Dr. Haley was creating an incredibly powerful diagnostic evaluative engine 
that could have application across a range of diseases, and that the drug development industry should take 
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note of this work.   Dr. Haley stated that he had not anticipated this, but it brought up an interesting point.  
He stated that, in the imaging field, there is competition between clinical and research use of the 
technology resources.  It was important that they were careful in maintaining the autonomy of their center 
and their resources for research.   
 
Dr. Golomb stated that Dr. Haley was already familiar with her recommendations, many of which were 
implemented in his organizational chart.  These included: (1) looking at different cholinergic challenges 
in different brain areas; (2) looking for objective markers and specific mechanisms; (3) identifying 
exposure illness clusters; and (4) ultimately identifying groups that may be targeted for different 
treatments so that they would be less likely to miss an effective treatment that may be good for a 
particular subset.  Dr. Haley stated that he would need further advice about mitochondrial function and 
CoQ10 influence on this. 
 
Dr. Barlow commented that it seemed that a lot of research progress had been made and it was time to 
make the leap into clever, strategic clinical trial designs, utilizing this very motivated group of patients to 
test therapies in a very rapid way.  She stated that there are a number of people who have moved from 
research into industry and are now doing translational medicine.  These researchers are coming up with 
many novel and fast trial designs with patients with psychiatric disorders.  She commented that it may be 
a cerebrospinal fluid marker, imaging technique, or urinary or other biochemical markers that allow 
researchers to cycle through many options.  Once this is identified, trials can be appropriately designed.  
Dr. Haley stated that their main initial effort was to develop an intake screening protocol with a battery of 
tests, allowing them to classify individuals into groups.  This would then allow them to conduct clinical 
trials in the homogenous groups. 
 
Dr. Tilson stated that he was pleased with Dr. Haley’s depiction of the epidemiology opportunities 
identified in his organization chart.  However, he was not clear how the lines on the left-hand side of the 
chart connected with the right-hand side.  He expected that this was to be explored and offered to help Dr. 
Haley with this issue, because the disconnect between population-based research and individual research 
is even worse than the disconnect between bench and bedside.  He also wished to reinforce the earlier 
comments that informatics and particularly population-based databases would play a large role in the 
ability to bridge this gap, allowing for the establishment of dialogue between DoD, VA and some of the 
civilian-based population databases. Dr. Tilson then brought up the issue of public and private 
collaborations.   He commented that he was the chairman for the National Steering Committee for the 
Center for Education and Research on Therapeutics, and they are currently pursuing public/private 
partnerships and bringing the opportunity for private funding to address some of these public policy 
questions. 
 
Dr. O’Callaghan commented that Dr. Haley had the opportunity to establish a very high profile and in-
depth center of excellence.  Taking Dr. Bloom’s comments further, Dr. O’Callaghan suggested that Dr. 
Haley look at regional gene expression profiles that are directed by the imaging findings.  This would 
allow them to possibly get to the genetic basis of patient subclasses. 
  
Mr. Graves stated that he did not have anything to add to his previous comments. 
 
Dr. Meggs expressed his hope that Dr. Haley’s program would investigate the role of ongoing exposures 
to chemicals in relation to the waxing and waning of the disease.  He noted a study by Dr. Mike 
Hodgkins, which found painters’ attention, concentration, confusion and other parameters improved when 
they were laid-off from their jobs.  Dr. Meggs stated that Dr. Haley had a wonderful opportunity to use 
imaging techniques to evaluate individuals who are exposed to low levels of solvents and 
organophosphates over time, and see if avoidance of these compounds might be a treatment that would 
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see them improve with time.  Dr. Haley added that individuals with post-bypass and post-chemotherapy 
syndrome, as well as 9/11 and anthrax survivors, also have developed cognitive problems.  There are 
several of these mysterious brain syndromes, and the question is whether they are the same or different. 
 
Dr. Steele referenced the new Committee members’ comments on the need to find treatments.  She noted 
that the Committee had been saying this from the beginning, but little progress had been made in this 
direction.  She commented that a lot of data had already been collected but often these data hadn’t been 
analyzed thoroughly or compared with other data.  These resources would be informative about etiology 
or meaningful subgroups, and should be explored more thoroughly.  She also commented that Dr. Haley 
had a unique opportunity to bring clinical information into a systematic research paradigm.  She noted 
that he would have a group of people that had been fully evaluated clinically, and whose progress could 
be followed through time.  Dr. Steele commented that one of the shortcomings of VA’s War-Related 
Illness and Injury Study Centers (WRIISCs) was that no one had followed these veterans to see what 
treatments were effective and for which subsets. She pointed out that Dr. Haley’s team would have 
baseline information on patients and would be able to conduct outcomes research through the clinical 
aspects of the program. 
 
Mr. Smithson extended the resources of his organization, the American Legion, to assist in Dr. Haley’s 
efforts.  Dr. Haley stated that the American Legion had already been helpful in finding Gulf War veterans 
for their pilot survey.  He stated that they would need additional help when this survey was ready for full 
implementation.  He noted that a good response rate in epidemiological studies is 70%.  Obtaining a good 
response rate is a real challenge, and they are hoping to achieve 90% on their upcoming survey.  He stated 
that many veterans, especially healthy veterans, are losing interest in participating in these studies.  He 
said that they needed to figure out how to inspire veteran participation.  Dr. Haley suggested that he meet 
and discuss this issue with some of the veteran service organizations.   
 
Chairman Binns commented that Dr. Baraniuk’s work was very intriguing to him as a nonscientist.  He 
asked if the neuroscience experts at the table felt this type of research is heading in the right direction.  
Several members indicated they agreed it was a worthwhile direction. Dr. Bloom stated this was 
especially true, combined with the ALS proteomic research highlighted by Dr. Goldberg earlier in the 
meeting.  Dr. Nettleman stated this approach would allow independent testing. 
 
Chairman Binns stated that he appreciated all of the comments and good wishes for Dr. Haley.  He would 
like to see the Committee focus on more detailed recommendations.  He encouraged Committee members 
to write down the top research recommendations that they would make, being as specific as they could be.  
He understood that there was always an issue in research that: “Hey, it is my idea.  I would like to do the 
research.”  He noted that UT Southwestern wasn’t the only group with research money, but DoD and VA 
would also be funding Gulf War research.  He would like the Committee to develop a very detailed 
research agenda that would accomplish its mission of identifying research that would improve the health 
of ill veterans.     
 
Dr. Golomb asked for more information about the money available at DoD.  Chairman Binns stated that 
the language included in the Congressional record was that 20% of the 5 million dollars must be spent on 
existing therapies, including pilot trials.  Some of the projects must be competed (25%), while the rest 
could be assigned to various researchers.   He stated that there were new program managers at DoD, and 
that Dr. Steele and he would be meeting with them to discuss issues.  He noted that several DoD 
representatives had attended the Committee’s meeting on the previous day, and that their Program Officer 
was currently present. 
 
The meeting adjourned for a break at 2:40 p.m. 
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The meeting reconvened at 2:45 p.m. 
 
 
Federal Advisory Committee Ethics Training 
 Susan Bond 

VA General Counsel Office 
 
Ms. Bond gave a presentation to the Committee on the Federal Advisory Committee Act (FACA) and the 
ethical rules which pertained to them as Committee members.   She covered five of the fourteen principles 
of ethical conduct which Committee members are to observe, including that an individual: (1) can not 
hold co-mutual interests that would conflict with their official duties on the Committee; (2) can not use 
non-public information to further private interests; (3) can not solicit or accept gifts given on the basis of 
their being a Committee member; (4) can not use public office for private gain; and (5) is prohibited from 
violating any ethical standard.  She added that one also has to avoid the appearance of violating any
ethical standards.  She covered the rules and exceptions pertaining to gifts from outside sources and 
misuse of government resources.  

 

 
Ms. Bond and Committee members discussed aspects of the criminal conflict of interest statute (18 USC 
§ 208), such as: (1) one can not participate personally and substantially in a matter that will have a direct 
and predictable effect on a Committee member’s financial interests, as well as that of a spouse, minor 
children, general partner, employer or prospective employer; and (2) one can not “switch sides.”  In other 
words, one can not represent or accept compensation for representing a different party on a matter that the 
Committee member worked on personally and substantially as a member of the advisory committee.   
 
Chairman Binns encouraged Committee members to contact the VA General Counsel Office with any 
detailed ethical questions that they may have.  Ms. Bond provided her email and telephone number so that 
Committee members could contact her with any questions.  She indicated that they may also discuss 
issues with Mr. Jonathan Gurland or Mr. Jim Adams. Chairman Binns encouraged Committee members 
to submit their questions in writing so that they would have documentation of their requests for advice. 
 
 
RAC Committee Business 

Lea Steele, PhD 
Scientific Director, Research Advisory Committee on Gulf War Veterans’ Illnesses 

 
Dr. Steele discussed two issues pertaining to Committee activities.  First, she stated that staff was working 
on the Committee’s 2006 report.  The plan was to have a draft available for Committee review and 
comments by mid-to-late summer.  Chairman Binns noted that this report would reflect the work of the 
Committee in 2004 and 2005.  He stated that those individuals who served on the Committee during those 
years would need to pay special attention to the draft report, because their names would be on it.  He 
stated that any comments by new Committee members would certainly be appreciated.   
 
Dr. Steele stated that future Committee meetings would be focused on specific pathophysiological 
mechanisms of interest, along with specific studies that could be done.  She stated that she had 
preliminary ideas from several Committee members concerning specific topics that could be covered in 
meetings.  She encouraged all members to contact her if there was something that they would like to see 
addressed.   
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Public Comment – Day 2 
 
Chairman Binns opened the meeting to public comment and asked all speakers to limit their comments to 
5 minutes or less. 
 
Mr. Love spoke to the Committee about the need for recruitment and retention of veterans.  He stated that 
there was no longer a large base of veterans to pull from for research studies.  He suggested encouraging 
veterans’ participation through the use of the Gulf War Registry.   He noted that it was a free exam and 
one doesn’t need VA benefits to get it.  The veteran can walk in, have an exam and this information could 
be entered into a database.  He stated that this needed to be done on a nationwide scale.  He expressed 
concern that small studies would result in finite results and that larger studies needed to be done, e.g., 
4,000 participating veterans.  Mr. Love stated that there was very little media attention on Gulf War 
illnesses today, and therefore the veterans think there is no interest in their problems.  He stated that the 
VA would have to win the veterans’ trust back before they would participate in these studies again.  He 
noted, from a technical standpoint, the agencies needed to coordinate their relational databases. 
 
Ms. Venus-Val Hammack spoke to the Committee.  She stated that it was very important that the veterans 
know that the Committee and VA are working on this issue.  She asked that the proposed treatment center 
be listed more prominently on the Internet.  She stated that this would help her convince other veterans 
that the Committee is working on treatments.  She hoped that this would be in the Committee’s next 
advisory report. 
 
Ms. Alison Johnson spoke to the Committee.  She reviewed her experience with MCS and her search for 
treatments that work.  She conducted her own survey in 1996, and found that the only thing that really 
worked was avoidance therapy.  She stated that, unfortunately, avoidance takes money.  She expressed 
her desire to see Dr. Haley establish an environmental medical unit as part of his new program.   She 
stated this was necessary to show scientifically how low levels of chemical can affect people that are 
sensitive to them and that there were several good scientists who could collaborate on this.  She stated 
that there was probably not a “magic bullet” for MCS, and there probably wasn’t one for Gulf War 
illness.  She saw potential in gene modification therapy but didn’t see promise in any of these other 
medications or therapies.  She stated that the goal must be to get people back to work and make the public 
understand that this is a real condition.  Chairman Binns asked if Ms. Johnson could discuss the benefit of 
provocation neutralization for MCS patients.  She stated that one of her three daughters who suffered 
from MCS had benefited from it.  She stated that it wasn’t a placebo cure, and that only a handful of 
physicians were doing it correctly.  Chairman Binns stated that it was important to note that some things 
do work in isolated individuals.  Mr. Hardie asked whether Ms. Johnson’s survey had looked at chelation 
therapy, and if so, what the results were.  Ms. Johnson stated that she believed that chelation therapy 
might work in some cases with heavy metals, but not necessarily with MCS. 
 
Mr. Cheyne Worley, who is a Gulf War veteran and is on the board of the National Gulf War Resource 
Center (NGWRC), spoke to the Committee.  He thanked the Committee members for their hard work and 
service, and welcomed the new members to the Committee.  He thought it was an exciting time for Gulf 
War veterans with what the researchers were trying to accomplished, i.e., identify a diagnostic tool for 
Gulf War illness and then develop a treatment program.  He stated that he isn’t sure he will ever know 
exactly what caused his symptoms, but he is definitely interested in whatever treatment he could use to 
help in his everyday life.  He commented that he had been following Drs. Haley’s, Clauw’s and Golomb’s 
work for awhile.  Mr. Worley stated that Dr. Haley was stigmatized initially because of the direction he 
was going with his research, and that it was ironic considering his position today.  Mr. Worley noted that 
VA doctors were just as frustrated as Gulf War veterans.  He stated that the VA clinical guidelines for 
Gulf War veterans were very out-dated and needed to be reexamined.  Dr. Golomb noted that many VA 
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physicians don’t read these anyway.  Mr. Worley noted that many VA physicians still did not believe that 
there is a Gulf War illness, and attention needs to be paid to this.  He agreed with Mr. Love that the Gulf 
War Registry is a valuable tool to be used.  He noted that the WRIISC centers are located on the East 
Coast and not accessible to most veterans.  Mr. Worley visited the East Orange, NJ, WRIISC.  While the 
VA paid for the travel expenses, it still cost him a few hundred dollars to make the trip.  He would like to 
see a WRIISC located on the West Coast.   
 
Ms. Nichols spoke to the Committee.  She stated that communication with VA physicians was important, 
and video conferencing was needed to educate them.  She asked that there be a press plan for future 
announcements.  She stated that the press release about the MOU between VA and UT Southwestern was 
picked up, but was lost quickly in the mainstream media.  She stated that there needed to be a plan to grab 
back the mainstream media and their attention on this issue.  She believed that, if approached, Larry King 
would have devoted part of his show to this issue.  She stated that she and others like Kirt Love were 
trying to pull more veterans into the fold, and there were people who would come if there was better 
coordination.  She commented on CoQ10 research possibilities.  She stated that the VA’s raw Gulf War 
veteran data, by year and age, should be made public.  She stated that there were no privacy issues with 
this data, and researchers should have it readily available.  She noted the need to assess anthrax and 
secondary exposures in nondeployed control groups.  She wished that there would be another center 
location similar to Dr. Haley’s, and that Khamisiyah veterans would be studied there.  She stated that the 
veteran service organizations were doing a good job, and noted that Mr. Hardie represents the veterans’ 
board of a state government.  She urged that VA physicians seeing Gulf War veterans with cancer be 
notified about the tissue bank. 
 
Mr. Smithson noted that the location of the WRIISCs had been raised at earlier meetings, i.e., only being 
located on the East Coast.  He asked if VA had considered establishing WRIISCs in other parts of the 
country.  Dr. Goldberg noted that WRIISCs were clinical centers, and clinical appropriations were 
separate from research appropriations so VA ORD couldn’t speak as to future WRIISC developments.  
He noted that the Committee, however, could make recommendations to the Secretary about this matter 
as he oversees both clinical care and research. 
 
Chairman Binns thanked the Committee for their service over the two long days of meetings.  He stated 
that he was optimistic that progress and results would come from the input of the Committee, both old 
and new members, and strongly encouraged all members to write down their ideas for future research.    
 
The meeting adjourned at 3:37 p.m.  
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