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Mr. Chairman and Members of the Conmittee: my name is Dr. Thomas 
J. Callender, M.D.. I am pleased to have an opportunity to address 
this committee. I am a physician in private practice who specializes 
in Internal Medicine as well as Environmental and Occupational 
toxicology. During the course of my medical practice, I have had 
the opportunity to evaluate thousands of individuals who have 
had illnesses that developed as a result of medications or 
exposures to chemical agents. As a result of this experience, I 
have been involved in many publications concerning the toxic 
effects of chemicals and heat stress. 

I have interviewed about forty Desert Storm veterans, performed 
extensive medical evaluations on three and have reviewed medical records 
on several more. I have also evaluated many patients who have been taking 
medications or been exposed to chemicals similar to those at issue with the 
Desert Storm soldiers. Based upon my evaluation of the soldiers and my 
experience, I would like to make several observations. 

First, as a result of their activies in Iraq-Kuwait-Saudi Arabia, the 
physical health of many of the Desert Storm veterans has been seriously im- 
paired and many more are having significant problems. My second observation 
is that the military has abandoned the soldiers and behaves as if it does not 
want to know what happened. Many of the soldiers I talked to are heroes in 
the classic American sense of the word and this country should be proud of 
them. One particular soldier stands out in my mind, Carol Picou. It is 
people like her and the thousands of other American soldiers that makes Ameri- 
ca worth figthing for. They are not disposable objects to do a job and then 
be discarded when they are no longer needed. 

There are many possibilities regarding the potential etiologies of their 
complaints; however, the use of experimental drugs was of major concern to 
the soldiers and to myself. For these possibilities to be properly explored, 
an honest and frank evaluation must be made of the facts; however, the 
military is very recalcitrant to explore this possibility. 
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The military has erroneously, superficially and often deliberately 
chosen to conclude that the Desert Storm veterans are either over stressed, 
neurotic or simply seeking secondary gain. In cases where physical impairment 
is undeniable, the military has simply turned its back on the soldiers and 
denies that the soldiers' problems could be related to Desert Storm. 

Many of the military health professionals do not have the proper train- 
ing to deal with complex toxicological subjects. 
basic knowledge take an antagonistic posture before thay have seen the facts. 
The military health professionals that do need information are reluctant to 
seek information outside their fields. It has been my experience that mili- 
tary health professionals who do ask for assistance of knowledgeable physi- 
cians outside the military, avoid doing so officially as if they are afraid 
of their superior's awareness of such a contact. In fact, civilian physicians 
are frequently ignored or verbally attacked by the military personnel who have 
not even researched the subjects at issue. Whenever asked to explain their 
behavior, I have been told that they state that they are following orders. 

Those that do have the 

Although I am positive that the vast majority of the Desert Storm veter- 
ans who are complaining about their health do indeed have significant health 
problems, I do not know, as of yet, what actually caused their problems. The 
interviews that I have had with many veterans have suggested eeveral possible 
etiologies for their complaints. I believe that the main possibilities would 
be as follows: 

Toxic effects of the pyridostigmine bromide (given as an 
anti-nerve gas agent), adverse reactions to the immunizations 
given for biological agents (e.g. anthrax and botulinum toxin 
vaccinations), chemically adulterated pesticides used in the 
camps, chemically contaminated food or water due to the poorly 
controlled methods used to obtain and to transport food and 
water, exposure to organic solvents and other chemicals used for 
maintenance of equipment, exposure to chemicals such as volatile 
organics, organic tin and organic lead that are used as fuel 
additives, exposure to unknown chemicals from the smoke produced 
when Iraqi munitions bunkers and military equipment were destroyed 
by explosives and fire. 

I also believe that the involvement of an unknown biological agent, 
natural or man made, needs to be ruled out. Legionnaire's disease and the 
AIDS virus have been around for a long time, however, it took serendipitous 
circumstances for us to realize that these microorganisms even existed, much 
less a cause for public concern. 

To reach a definitive conclusion as to the etiology of the Desert Storm 
Syndrome would require a combination of epidemiological studies, interviews 
of veterans by specially trained physicians, comprehensive medical evaluations 
and site evaluations for possible biological or chemical agents. 

I am particularly concerned about the military medical personnel and 
their apparent lack of knowledge or lack of willingness to use the state- 
of-the-art medical testing that could be applied to these problems. As a 
nation we have spent fortunes developing and using smart weapons, however 
when it comes to our servicemen, the military is using routine medical 
techniques as if looking for a common cold. 

2 



I 

I would like to address one item on the list of possibilities 
above, i.e. pyridostigmine bromide (PYB). It is my medical opinion 
that PYB has not been adequately tested to be safely given to hundreds 
of thousands of people as a prophylaxis for chemical warfare. 

1) Pyridostigmine's biochemical mechanisms are not well enough 
understood to be safely used in such a large scale manner as seen in Desert 
Storm. PBY is a compound that is well known to act as an inhibitor of 
the enzyme acetylcholinesterase (AChE).  This class of agent is essentially a 
pesticide or nerve poison and works in a fashion similar to other nerve poi- 
sons used as chemical warfare agents. Its intended purpose is to utilize the 
fact that PBY is believed to not bind permanently to the acetylcholinesterase 
enzyme as the more potent chemical warfare agents. It is very important to 
realize that other acetylcholinesterase inhibitor agents have been discovered 
to have mechanisms of action other than AChE, e.g. Neurotarget esterase (NTE). 
NTE effects result in permanent damage to the nervous system whereas AChE 
effects are believed to be temporary. Other biochemical pathways could be 
involved in the toxicity of these chemicals, e.g. cyclic AMP, however, little 
research has been done in this area. What research has been done indicates 
that additive or multiplitive effects are possible between PBY and many pesti- 
cide agents, caffiene and medications used in the Desert Storm War. New 
biochemical mechanisms of action of PYB are still being discovered in in-vitro 
reasearch. How this exactly applies to human safety is still unknown but, 
the implication is that we should proceed with caution because all is 
not known about this drug. (1,2,3,4,5,6) 

The bottom line is that AChE (temporary effects) have been studied with 
PBY, but not the many other known or possible biochemical pathways, despite 
the likelihood of their existence and importance, especially in producing 
permanent nervous system damage. These theoretical considerations are 
important in light of the fact that I have found significant and permanent 
nervous system damage in the Desert Storm soldiers I have evaluated. It is 
also important to note that the symptoms and findings reported by the 
Desert Storm soldiers as a whole are typical of what you would expect to 
see in victims of a neurotoxic poisoning. (7,8,9,10) 

Most testing, to date, done or reported to have been done, on PBY 
has not used the state-of-the-art methods for looking for long term human 
neurological and psychological effects because of the assumption that this 
was not necessary. Neuropsychological testing, neuroimaging such as 
PET/SPECT, MRI, neuroelectrophysiological testing and other state-of 
-the-art modalities should have been used in animal and human studies. 
Anything less than these technologies are not adequate to define 
toxicity to the nervous system. (11,121 

In a 1992 article in Military Magazine, we can see good examples of 
how inadequately PYB has been tested(l3). This article attempts to show 
that PYB is safe under desert conditions. It fails to consider that if 
long term effects occur then a cross over design after seven days will not 
allow distinguishing between the two groups. They take all symptoms and lump 
the severity into two groups instead of allowing for a wider response range. 
They used an inadequate number of subjects for an inadequate length of 
time, i.e., they started off with seven very healthy males, but not all 
finished the test series. No subject had any health problems or was 
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on any medications. The physical examination, biochemical testing and all 
parameters measures were all based upon the assumption that only immediate 
and short term AChE effects could occur. There is no long term follow up of 
the subjects to monitor the kind of problems they may be have having weeks 
or months later. It is well known that the AChE inhibiting agents that cause 
permanent nerve damage typically take several weeks to months for the nerve 
damage to become evident; however, this article mentions studying the subjects 
only during the two test periods, therefore, the subjects had zero to one week 
followup after exposure. They say that very few symptoms occured, but they do 
not explain why so many Desert Storm soldiers did have acute symptoms. Were 
they comparing the same drug, same bioavailability, same dose? Were blood 
tests done in combat to verify the proper dose was being absorbed as was done 
in the tests? These authors note that the greatest effects were seen in 
people who took the PYB the longest, however, they failed to extend any test- 
ing past seven days. They do talk about how the PYB affects the parasympa- 
thetic nervous system. I have seen Desert Storm soldiers that I believed had 
degeneration of the parasympathetic nervous system. It is hard to evaluate 
symptoms of AChE inhibition in a group of men doing strenuous physical exer- 
tion in a heat stress chamber because many of the symptoms will be confused 
with those due to the physical environment, therefore, many of the parameters 
they intended to measure, e.g. fatigue, salivation, shortness of breath, 
weakness amd nausea, will be difficult to evaluate. 

Research done by the Department of Defenses's excluded people with a 
susceptibility to PYB, however, such screenings for susceptibility were 
not done in combat personnel. Additionally, women were never included in 
the studies despite the fact that they would obviously be in combat areas. 
These facts make the entire concept of the safety of PYB as being promoted 
by the military untenable. If only a few percent of the soldiers are 
susceptible, then many tens of thousands of individuals are at risk for 
serious side effects. I believe that it is deplorable that there is 
pertinent U.S. government research done regarding PYB safety issues that 
has not been released to the public. I believe that it is imperative that 
this information be made available for independent analysis. 

Note that in a paper by J.R. Keeler, a conclusion is reached that since 
they estimated that 0.1 to 1 percent of soldiers had adverse symptoms to PYB 
severe enough to require that they stop the PYB and that in general the sol- 
diers performed their duties well. The soldiers I spoke with reported that 
if they had bad symptoms they were told to take the PYB anyway and that some 
did have problems performing their duties, for periods of time, after taking 
PYB. This paper uses information supplied by the medical officers and not 
the combat soldiers, and does not use any independent means to gather 
unbiased information nor does it use any physiological or neuropsychological 
means to objectively measure long term health effects in these soldiers. 
Judging from the number of soldiers that I belive to be ill, I think it 
would be impossible interview 41,650 soldiers and to find only 1 % of 
the soldiers with significant, immediate symptoms (14). 

Note that research has clearly indicated that there are sexual differ- 
ences in response to PYB, therefore safety research that excludes gender 
considerations poses an unwarranted risk to women in combat zones (15). 
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Much of the research done on PYB as described above typically has 
several reoccuring flaws: a) They only used used short term exposures of 
several days. b) Only immediate effects and not long term effects were 
measured, c) the mechanisms of toxicity were assumed to be only minor, 
reversible AChE inhibition and d) The end points tested for, were not 
comprehensive enough. The paper by Glikson on human neuromuscular 
function is a good example(l8). 

'Most PYB literature seems to indicate that PYB does not affect the central 
nervous system. It is important to note, however, that even such a basic 
issue is not clear because contradictory literature exists that indicates 
that PYB human central nervous system effects apparently do occur, 
e.g. inhibition of somatostatin secretion from the hypothalamus. (17) 

2) PYB has not been adequately tested in regards to synergistic or 
additive effects with other chemicals, pesticides or medications. 
Synergism means that when a victim is exposed to combinations of chemicals 
or medications, the outcome is much worse than what you would expect the 
toxicities of the agents by themselves. Additive effects occur when the 
toxicity of combination can be predicted by adding up the toxicity of each 
component of the combination. 

The importance of synergism is obvious when you consider the Malathion 
as an example. This pesticide is considered one of the less toxic pesticides 
on the market. When a human is exposed to Malathion, their natural body 
chemistry begins to break the pesticide down, i.e. to detoxify it. However, 
impurities in the Malathion, other pesticides, chemicals or medications can 
amplify the toxicity of the Malathion by many times because the presence of 
these other compounds block the ability of the victim to detoxify the Ma- 
lathion. Malathion breaks down spontaneously with heat and time to form 
potent synergistic contaminants and can be synergistic with many other common 
pesticides and chemicals. In other words, consider that medications such as 
PYB likely interact with other medications and many pesticides and that combi- 
nations of pesticides such as Malathion and others were frequently used in 
Desert Storm. Also consider that many of these agents have the likelihood of 
amplifying each other. Apparently, testing to determine synergistic 
effects between PYB and medications, pesticides and chemicals commonly found 
in a battlefield has not been done. 

3) PYB has not been adequately tested in regards to how it will affect 
individuals with different genetic make up despite the fact that there is a 
tremendous variability between individual humans. Testing on lab animals 
is often not as informative regarding such issues because the animals are 
deliberately chosen for experimental reasons to ensure a similar genetic 
make up. Repeating these experiments to take into account genetic variations 
is usually not done, therefore, such constrained data is hard to extrapolate 
to predict what will happen when a large, heterogeneous human population is 
exposed. Some of the patients that I interviewed that had the worst side 
effects from PYB also had personal histories and familial histories of an 
intolerance to many medications, therefore, suggesting a genetic, biochemical 
susceptibility. This history was ignored, as well as complaints of adverse 
reactions following each time the PYB was taken. It is also important to note 
that the research done by the Army used very healthy males and did not use 
females or anyone with any medical problems or that was on any medications. 
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4 )  There exists animal testing that shows that PYB can be severely 
toxic and cause degeneration of the muscles and nerves associated with 
muscles within days of exposure. (18,19,20,21,22) I have seen muscle 
and nerve degeneration in Desert Storm soldiers that is similar to the 
changes described in animal studies. 

. Some past animal studies were inadequately designed and are not adequate 
to define long term health effects at doses and lengths of exposures compar- 
able to combat useage with variablility of genetics, simultaneous medications 
and comparable human health problems. These studies usually do not measure 
end points or effects that have adequate clinical relevance. The pubication 
by Kerenyi et a1 is an example of research that could be misleading 
concerning PYB safety if you do not understand the studies limitations(23). 
This paper is in direct contrast to the one quoted in 4) above and other 
articles that indicate definite behavioral changes due to PYB in rats at 
doses comparable to those given to soldiers(24). 

5) Adverse reactions do occur in humans. (25,26,27) 
The exact incidence of adverse reactions to pyridostigmine is not 
clear and what information does exists shows a great variation in 
incidence between studies. This is partly due to differences in 
definitions of adverse reactions, dose, length of time exposed, 
small numbers of subjects in the studies, methods of data collecton, 
methods of measurement of adverse reactions, ect. In a study done 
by the U.S. Army, three out of six persons had to be taken off PYB (25). 
In other study the incidence of adverse reactions was 1 percent(l4). 
The true incidence of a wide spectrum of adverse human reactions 
and variable severities to PYB has not been precisely determined 
and in fact may be related to several variables. 

It is clear that individuals participating in tests with PYB 
had the opportunity to be taken off PYB when they became symptomatic, 
however, the soldiers in Desert Storm had to continue past that point. 
This army study also does not indicate what became of the three persons 
who got ill or if long term follow up was even done (25). If the adverse 
responders are all taken from the study before they become severely ill but 
combat soldiers are requried to take PYB irregardless of the symptoms, 
then we can not compare the incidences and severity of adverse reactions 
in tests to those in combat. 

6) Much of the human data comes from giving pryidostigmine to 
patients as a treatment for myasthenia gravis. These patients already 
have a neurological disease with neurological impairments and symptoms. 
The development of medical problems from the use of PBY in MG patients 
will, therefore, be likely overlooked due to MG as a confounder. I have 
used PBY and similar medications of myasthenia gravis patients and noted 
that these drugs can easily cause adverse effects, the dose is critical 
and varies greatly between individuals and in the same individual on 
different days. 
such as prednisone that could be protective of some of the side effects of 
PYB . 

Myasthenic patients also receive other medications 
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7) Despite their adverse symptoms to PYB and warnings in military 
training manuals, many of the Desert Storm Veterans that I interviewed 
were required to continue taking PYB. The symptoms that they reported 
were of the type that indicated adverse effects of an acetylcholinesterase 
inhibitor. Some units also took PYB longer than recommended. 

8) My experience interviewing the Desert Storm soldiers indicates 
that there is a discrepancy between the incidence and severity of 
symptoms expected from public literature and the actual incidence. 
Besides possible differences in personnel with regards to age, sex, race, 
genetic phenotypic differences as well as synergistic effect, we should 
consider the possibility that there were differences between the 
PYB preparations used in research and those used in actual combat. 
Several such differences are possible, e.g. differences in bioavailabilty, 
possible errors in strength made during preparation, lengths of time 
the drugs were used, aging or deterioration effects secondary to storing 
the drug for extended lengths of time or new and the use of enhanced 
formulations that could have contained components intended to increase 
the protective capacity of the medication (28,29). It has been long 
established that certain anti acetylcholinesterase inhibitors will 
deteriorate with time or heat and will form much more toxic chemicals. 
Such theoretical possibilities need to be considered in evaluating the 
Desert Storm Syndrome. 

9) Wherlever evaluating issues such as the effects of chemicals on 
the human nervous system, we must consider the biases of the parties 
involved in the evaluation process. Some agencies in the Government 
of the United States have done outstanding work in regards to defining 
toxicities and informing the public as to the health hazards from 
chemical exposures and pharmaceutical agents. There are components of 
the same government, however, that have an adversarial position in 
regards to the proposition that chemicals or medications can cause 
long term adverse health effects. A good example is that on many military 
bases, civilian workers are often exposed to hazardous chemicals. The 
federal worker's compensation system bitterly fights the workers 
attempts to receive their basic workers compensation rights. I have 
seen examples were the same military that spends billions of dollars 
on its military objectives, has spent millions of dollars on useless 
safety equipment and payments for sick leave and medical costs, yet it 
will fight against providing basic safety equipment to civilian workers, 
protecting the environment around military installations or giving 
medical assistance to the injured. 

I believe that the possibility exists that an act, of omission or 
commission by the military, has caused or contributed to the development 
of these illnesses. We must then assure ourselves that an objective 
evaluation of these matters is possible. Based upon the reports I have 
received by soldiers regarding their harassment by the military for 
reporting medical complaints, I must conclude that a serious attitude 
and communications problem exists and would likely interfere with 
investigations of the soldier's complaints. Note that several soldiers 
told me that their medical records had not be properly updated with what 
they had been exposed to nor the obvious adverse reactions they reported. 
When those records had been accurately updated in the field, that 
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information had been removed before returning to the United Statee. 

I do not know for certain the specific causes of the Desert storm 
Syndrome, however, I believe that there are definable causes that can 
and need to be found and that the soldiers need to quickly receive 
adequate medical care and support. In this testimony I have only tried 
to outline some issues that need to be taken into account. The potential 
etiologies of the Desert Storm syndrome need to receive an objective, 
uqbiased and comprehensive evaluation that is long overdue. Based upon 
my medical training and experience with this matter, I recommend the 
following as part of the evaluations needed by the Desert Storm personnel. 

They need a complete, basic medical evaluation to look for 
and to rule out garden variety illnesses. 

They need to have a standardized, structured interview that 
contains the proper questions concerning the type and severity 
and chronological development of symptoms and a description of 
the soldier's activities, including geographical position and 
dates and times, wind direction, etc while in the Middle East, 
as well as estimations regarding types and degrees of exposures 

The soldiers need to be triaged based upon the results of 
their symptom profiles and they need to be divided into 
categories based upon severity and type of symptoms, i.e, 
neurological, pulmonary, dermatological, etc. 

All of the most significantly effected soldiers, a 
selected number of the less affected soldiers and some 
controls, e.g. combat veterans from Granada, Somalia and 
Panama, need evaluations by state-of-the-art testing 
methods that are appropriate for the problems observed in 
that individual or group. 

These tests would include state-of-the-art testing such as 
Positron Emission Tomography and/or 3 headed Single Photon 
Emission Computerized Tomography of the brain. PET is 
available at the VA hospital in Los Angeles via Dr. Ali 
Khonsary, M.D.). SPECT is available at most major hospitals. 
Other tests would include visual, cognitive, somatosensory 
and auditory brain stem evoked potentials, quantitative and 
standard electroencephalograms, rotational chair and dynamic 
Posturography, electromyography, electronystagmography 
nerve conduction velocity and quantitative sensory testing. 

Note that such tests are available at the best medical institutions, 
and most major hospitals, including VA and active duty hospitals, and are 
used by NASA and the Department of Defense. It is interesting to note that 
when such common medical tests have been used to diagnose the Desert Storm 
soldiers, the military states that such tests are experimental or not 
valid, however, they use the same tests themselves when it suits their 
objectives. 
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Proper medical studies and comprehensive toxicological studies 
need to be done to properly explore the toxicity of pyridostigmine 
bromide and the experimental immunizations as well as to study 
the potential synergistic interactions between those agents and 
other factors such as chemicals, medications, and genetic make 
up of the soldiers. 

In the Desert Storm troops of which I have personal knowledge, 
I can not emphasize enough, their sincerity and honesty, nor can I 
adequately describe the seriousness of their condition, the amount 
of suffering caused by their medical problems and the humiliation of 
being abandoned by the government that they fought for. Once again we 
are witnessing a historical tragedy where many dedicated Americans put 
their lives on the line in the service of their country and their country 
is letting them down. We should put the same energy and resources into 
protecting and helping our American soldiers as we put into protecting our 
strategic interests and as in helping other countries and their citizens. 
We should not let politics, saving face or hidden agendas deter us from 
our sacred duty to our soldiers. 
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