SMART FPILL CHAPTER

I. Human intellectual function covers a very broad scope of
different activities. This chapter's discussion will be
limited to reaction time, concentration and vigilance, and
ovaerall intellactual function.

I1. Important degradation factors are those which are dealt with
in other chaptaers: sleep loss, physical fatigue, and fear. Drugs
which combat the deficits of *heszea factorzs are discussed
elsewhers, 80 this chapter will look particularly at time on task
and infomation overload as degradation factors. Note that these
factors Ilnteract streongly with sleap loss, physical fatigue, and
fear.

III. CONCENTRATION/VIGILANCE
A . AMPHETAMINE AND OTHER STIMULANTS: Demonstrated to
improve vigilance/concentration in normals undar baseline and
degradation conditions. Tradeoff is perseveration, fixstion,
gtereotypy.
Note relevance of other problems az liated in
introduction.
b. Other drugs
IV. OVERALL INTELLECTUAL FUNCTION
a. I= this meaningful/realistic?
b. NOQTROPICS:
c. Drugs which increase cerebral blood flow/energy
metabolism:
TRH, hydergine, etc.
2. HERBALS: Gingseng/Eleutherccocous
V. REACTION TIME
a. nete simple wva. complex trade off as in atropine

b. note false alarm trade off

Ca drugs:
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OTHER REQUIREMENTS

All subjects selected for this study will be screened for significant cardiovascular,
autonomic, renal, hepatie, endocrine, or psychiatric disease and will be excluded if the
dysfunction is significant. Pregnant females will be exeluded. Informed consent will be
obtained from each subject following a verbal explanation which will be given in terms
suited to each subject (Appendix H). The rights of ell subjects to withdraw from the
study or refuse any individual procedure will be respected.

PRECIS

To evaluate the role that pharmacologic adjunets may have in improving the
performance of the soldier in continuous and sustained operations, we propose to screen
and test the effeects of selected groups of candidate drugs on tests of alertness and
performance. Following initial selection procedures, promising compounds will be
examined with more detailed laboratory testing of their cognitive, performance, and
alerting effects, with the goal of moving to actual field trials of candidate agents. The
goal of these studies is not simply to identify promising drugs but to examine in a more
sophisticated way the variables that may affeet drug responses, such as dose,
pharmacokineties, absorption, route and time of administration in relation to task, as
well as a number of intrinsic human variables that may affect responses such as
preexisting emotional conditions, level of fatigue and stress, ete. By examining
candidate compounds in this manner, we will be able to assess the feasibility and
potential of pharmacologic adjunets to sustain performance and provide preeise direction
to later field trials of candidate agents identified from this study. Further, this study
will expand on knowledge of the cognitive and behavioral effects of these drugs.

GENERAL INTRODUCTION TO THE PROJECT

Technological developments in the second half of the 20th century now permit
combat operations to be conducted in a far different manner than heretofore possible.
Dramatie improvements in mobility allow rapid deployment and movement of forces
across great distances with greatly increased speed. Sophisticated fighting vehicles and
wersponry allow operations to continue in spite of inelement weather. Technological
advances also now permit essentielly around-the-clock combat without need to cease
operations due to nightfall. Doctrinal changes have followed technological advances and
current military thinking on both sides expeets major conflicts to be conducted in &
continuous manner with no pauses. The lethality and potentialities of modern weaponry
and transport mandate that the battle be conducted on this basis to maximize the
effectiveness of these technological advances.

The modern integrated battlefield will place unprecedented pressure and stress on
the soldier. He will be asked to perform increasingly complex and demanding tasks in an
environment that could not be more ill suited for the performance of these tasks. The
technological sophistication of modern weaponry can be its "Achilleg' Heel.” Without a
competent, alert soldier to evaluate, make decisions, and operate complex weaponry, the
weapons may well become ineffective, or stil worse, dangerous to friendly troops.
Although the ability of machines to funetion continuously has been repeatedly assessed
and improved, little attention has been paid to the operator of that machinery. The
nature of the modern battlefield will tend to rapidly degrade the performance of every
soldier.



Command and control may suffer most of all. It has been shown (1)} that
continuous operations degrade evaluation and decision making more rapidly and severely
than overtrained, more reflexive task performance. Appropriate coordination,
communiecation, command, and control are more important than weaponry in deciding the
outcome of battle, and it is these that will be degraded first by continuous and sustained
operations.

Advancements in weaponry, transport, and eommunication have not been matched
by advaneces in the abilities of men to funetion in the environment that these
advancements ¢reate. The problem of how humans are to conduct a econtinuous war has
not been solved. The first and most logical place to look for progress has been in
doectrine, and this has been done by sleep studies, performance assessments, ete. These
have led t¢ recommendations for sleep discipline, hierarchies of rest within units, and
training recommendations. These, while necessary, may not be sufficient, especially
during actual combat operations when these recommendations may be difficult to
implement. Gaining eritical improvements in sustained performance may require other
approaches.

Short of permanent biological alteration of the human's need for sleep and rest,
temporary modification of these needs appears to be the most practical approach.
Modification of apparently fixed biological systems or requirements is not unpracedented
in medicine. The development of effective analgesia and anesthesia is an example of
temporary system-wide blockade. Metabolie modifications for short-term periods of
decreased food and/or water intake demonstrate a limited but real flexibility on the part
of the organism to respond to environmental change. There is no inherent reason to
beliave that the neuraxis is completely unable to modify some of itz requirements,
especially with adjunctive assistance. Several neuro- or psychopathological conditions
demonstrate the range of neuraxis funetion and its modifications. In the disorder of
narcolepsy, the individual's system for promoting wakefulness and alertness is impaired
with consequent hypersomnolence. Drugs that increase central catecholamine
functioning improve this disorder (2,3). In mania, a different dysregulation appears to
dramaticelly decrease the need for sleep; such individuals may sleep little, if at all
Drugs that decrease central catecholamine functioning can successfully control these
symptoms (4,5). It is clear that there can be wide variability in the need for sleep, and
that the ability of the human to remain awake is subject to neurochemical and
neuropharmacological modification. Pharmacologie intervention would seem the most
promising approach to neurochemical modifieation of the need for sleep and perhaps of
the performance decrements that accompany fatigue and long-term wakefulness,

Possible beneficial effects from pharmacologic interventions in the fatigued
individual may include:

a. extended wakefulness

b. sustained alertness ‘

c. sustained performance of complex tasks

d. decreased sleep requirement

e. increased self sonfidenca

f. restoration of motivation, initiative, and decision making eapabilities
g. improved vigilance and frequeney monitoring

h. better filtering of distracting stimuli and improved foeusing of attention
i maintenance of speed and ef ficiency

] decrensed pnxiety

k. improved mood and/or affect

i, improved physical endurance.



It must be recognized that the effects of any drug on ecognitive and behavioral
functioning are state dependent, and to some extent, trait dependent. For example, the
effects of stimulant or sedative drugs are intimately tied to the arousal state of the
individual, and what may improve performance under one arousal state may not improve
and may even impair performance under another state. In animal and human studies,
compounds that improve leasrning and/or performance do so most consistently in those
individuals whose baseline performanece is poor. This finding provides direction for the
appropriate place for pharmacologic intervention. It is unlikely that pharmacologic
interventions can improve baseline performance in normal humans, especially under ideal
conditions. There are no candidate agents that realistically offer this possibility.
However, there is the real possibility, based on prior studies, that drugs may offer a way
to temporarily compensate for deteriorations in performance secondary to fatigue and
maintain performance at or near baseline levels for longer periods of time.

Several research studies have been condueted in both the field and laboratory to
assess the effeets of stimulants as analepties (restorative agents) in counteracting
physical and mental performance decrements and mood deterioration resulting from
sleep deprivation. In three field studies, subjects were required to perform various
military exercises during partisl sleep deprivation conditions. Sleep deprived soldiers
treated with 30 or 35 mg amphetamine sulfate (benzedrine) did not significantly improve
their times taken to negotiate an obstacle course compared with soldiers treated with
placebo, and no significant effect was found for the number of staff problems solved by
officers after administration of 40 mg benzedrine compared to officers given placebo.
Also, bengedrine was not reported to prevent sleep 48 hours later, nor were there any
significant side effeets reported (6). However, in another study (7), 7.5 gr caffeine had
desirable subjective effects but negligible improvements in sensorimotor coordination; 5
mg desoxyephedrine had insignifieant subjective improvements, but significant
improvements on sensorimotor measurements; and 10 mg benzedrine had subjective
effects equal to those of caffeine and sensorimotor improvements nearly as great as
those with deoxyephedrine. In a third study (8), 10-15 mg benzedrine in fatigued subjects
compared to placebo severely disturbed the first night of sleep of men performing road
marches; however, the drug group reported feeling less fatigue and reported less
discomfort compared to those receiving placebo. 15 mg methedrine caused no significant
improvement in the total time taken for men to cover a road course. The placebo group,
however, complained of more severe fatigue than the methedrine group, and more men
dropped out of the march in the placebo group than in the methedrine group. No rebound
effects (i.e., sleep disturbances or fatigue) were apparent after drug discontinuation for
either compound. Based on these studies, it appears that amphetamine, methedrine, and
caffeine have some restorative effects on mood, sensorimotor coordination, and
endurance.

There have been some studies in the laboratory on the effects of amphetamine and
other stimulants as potential analeptic drugs. The majority have found signifieant
analeptic effects of amphetamine and some other related CNS stimulants on
performance and mood during sleep deprivation conditions of up to 72 hours. For
instanee, after 36 hours of sleep deprivation, there occurred a decrement in sustained
performance of a skilled task, which was reduced after administration of 10 mg
amphetamine (9). In a 72 hour total sleep deprivation study (10), those measures of
performance which were least affected by sleep loss returned to the non-sleep loss level
after 15 mg d-amphetamine, while those measures most effected by sleep loss were still
far from the non-sleep loss level after drug. Another study in which 10 mg d-
amphetamine was given to men deprived of sleep for 24 hours performing a continuous
arithmetic task (11) showed that after drug, the d-amphetamine group performed
signifieantly better on the continuous task than the plagebo group, and also reported
being mentally alert, confident, and having an inereased ability to concentrate. In
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addition to 15 mg d-amphetamine, two related stimulants—20 mg methylphenidate and
100 mg magnesium pemoline--significantly inereased the number of correct responses in
a continuous arithmetie task after sieep deprivation when compared to placebo, and d-
amphetamine produced significantly greater performance effects than methylphenidate
but was not significantly different from magnesium pemoline (12). d-Amphetamine (20
mg) was compared to 20 and 40 mg prolintane, an amphetamine derivative, after 24 hours
sleep deprivation (13). d-Amphetamine significantly decreased sleepiness and drowsiness
and increased friendliness, energy, nervousness, and night-time insomnia. A more recent
assessment of amphetamine as an ganaleptic (14) found that subjects performed
significantly better on a vigilance task when given 10 mg d-amphetamine after 24 hours
sleep deprivation than in their pre-tests. d-Amphetamine reversed the effects of sleep
deprivation on EEG alpha band activity and beta 2 band activity but did not reverse the
effects of sleep deprivation on perceived decreased vigor and increased fatigue,

While these studies have examined a few related stimulants in various sleep
deprivation paradigms, there exist several inherent design flaws in most of these
experiments, making some of their results contradictory and dif ficult to relate to modern
concepts of sustained operations. Because of these problems, it is impossible to
determine from previous sleep deprivation studies whether the significant effects of
amphetamine and other stimulants that have been claimed are genuine (l.e. to what
extent they may aid in restoring normal alertness and performance). Many critical
variables were not eontrolled, leading to contradictory results. Several experiments used
onty one dose of drug so that dose response curves could not be esteblished for the
stimulant under investigation. Often, appropriate controls were not implemented in the
sleep deprivation/drug design—most studies did not use a within subjects and/or repeated
measures design, and some did not eounterbalance the experimental econditions. AIll of
the field studies allowed some amount of sleep; and may have administered the
stimulants too late to counteract fatigue. Some studies have failed to take pre-sleep
deprivation baseline measures, and one study failed to use a placebo control. Further,
each study used different performance measures, meking cross comparisons difficult.
Finally, no studies utilized objective measures of alertness, (e.g., multipla sleep latency
test) to determine whether a particular stimulant was able to restore normal alertness
after sleep deprivation. In addition to these design flaws, there is a eritieal lack of
ecomparisons among eclasses of stimulents, such as amphetamines, MAO inhibitors,
cholinergic agonists, dopamine precursors, and neuroactive peptides (e.g., TRH).

+

CANDIDATE AGENTS

Pharmacologie modification of military performance dates back at least to World
War II when Soviet troops, particularly pilots, used amphetamines extensively. Reported
benefits inciude decreased fatigue and drowsiness, and improved memory and
concentration (15). Amphetamines were also used in Vietnam by US troops particularly
for long range reconnaissance patrols to eombat fatigue on the return journey (16).

However, central nervous system (CNS) stimulants of a variety of types should be
considered, along with other compounds that affeet eognition and performance, since
these drugs influence different neurotransmitter systems thought to be involved in the
control and maintenance of alertness (17). These stimulants are outlined in Table 1, and
their respeative groups will be eonsidered in turn.



TABLE 1. CANDIDATE PERFORMANCE-ENHANCING COMPOUNDS

1. Amphetamine Derivatives
d-amphetamine
methamphetamine
diethylpropion
magindol
phentermine
benzphetamine
phenmetrazine
phendimetrazine
phenylpropanolamine

2. Other Stimulants
methylphenidate
magnesium pemoline
caffeine, theophylline
pentylenetetrazol*

3. Catecholamine Agonists
bromocriptine
L-dopa
arnantadine

*Investigational use only.

4, MAO Inhibitors
tranyleypromine
deprenyl*

5. Cholinergie Agonists
niaotine
arecholine*

6. Nootropics
piracetam¥*

7. Metabolic "Enhancers"
dihydroergotoxine
mesylate
eyclandelate

8. Neuropeptides

thyrotropin
releasing
hormone {TRH) and
analogs (MK-
TT1)*

vagopressin
analogs
(DDAVP, LVP)*




Amphetamine and Related Compounds

These compounds are potent sympathomimetic amines with prominent CNS
stimulating effects in comparison to their peripheral effects. Central effects are
thought to be due to stimulation at the reticular activating system as well as direct
cortical stimulation (18). These compounds directly release catecholamines from nerve
terminals and may have direct agonist effects as well {19,20).

In man the effects of an oral dose of 10 to 30 mg of d-amphetamine are:
wakefulness, alertness, decreased sense of fatigue, and elevation of mood, with increased
initiative and self confidence. Ability to concentrate is enhanced. Physical endurance is
improved (21). In general, the duration of adequate performance before fatigue appears
is lengthened and the active effects of fatigue are mitigated (21,22), especially those due
to lack of sleep (14,23). Amphetamines also appear to reduce the frequency of attention
lapses, and improve the execution of tasks that require sustained attention (22,24).

Amphetamines are not without possible side effects, however, and these can
include headaches, palpitations, dizziness, vasomotor disturbances, dysphoria, agitation,
confusion, and sometimes disturbances in judgement (22,25), Amphetamines are used
clinieally for excess sleepiness in narcolepsy, in hyperkinetie children, in some cases of
refractory depression, and as anorectic agents (25).

Other Stimulants

Methylphenidate and magnesium pemoline are chemically dissimilar from but
functionally similar to amphetamine derivatives (26,27). They act as CNS stimulants
without significant peripheral effects. They share many of the same benefits and
liabilities s amphetamine. Pemoline has a particularly long half life compared to other
stimulants (27). They are both used elinieally in attention defieit disorders and appear to
improve concentration, accuracy, and focusing of attention (27).

Caffeine is probably the most widely used drug in the western world. The
popularity of eaffeine-containing beverages is probably due to this compound. Such
beverages have been known since ancient times to stimulate and elevate mood as well as
to inerease the capacity for work (21,28). .

Caffeine and theophylline (methylxanthines) are both potent CHNS stimulants.
Persons ingesting 85-230 mg of caffeine have been reported to experience less drowsiness
and fatigue, more rapid and clear flow of thought, and to show increased capacity for
sustained intellectual effort. Deereases in reaction time are also seen, although
eoordination and timing may be impaired (21). At higher doses, methylxanthines produce
nervousness, insomnia, tremors, hypertension, and other signs of CNS over-stimulation
(29). It should be noted that methylxanthines, ineluding caffeine, have potent peripheral
effects including effects on the cardiovascular, bronehial, and urinary systems.
Methylxanthines are used elinically for asthma and other pulmonary conditions, and as
adjunets in analgesies and over-the-counter stimulants (29). Caffeine has also been
studied experimentally as a model of anxiety in individuals with panic disorders (T. Uhde,
personal communication).

Pentylenetetrazol is a nonspecific neural stimulant that has been used to study the
actions of anticonvulsants. It may bloek the inhibitory action of the neurotransmitter
GABA in the CNS, thereby increasing exeitability (27). It has received trigls in regressed
geriatric patients with equivoeal results (27). It is intriguing because thecretically it
may antagonize the sedative effects of benzodigzepines (27).
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Catecholamine Agonists

These compounds are either direct or indireet eatecholamine agonists which act
by directly stimulating ecatecholamine receptors or by providing eatecholamine
precursors. L-~Dopa is the chemical precursor of dopamine and norepinephrine. When
administered with a peripheral decarboxylase inhibitor, it elevates central
catecholamines lavels and can provide stimulant-like effeets (30,31). This result is used
clinieally to treat the coma of hepatic encephalopathy (which may be a transmitter
deficient gtate). L-Dopa is used primarily in the treatment of Parkinson's disease.
Bromoeriptine is a direet acting dopamine receptor (D,) agonist and has also been used in
the treatment of hepatic encephalopathy (30,31) and Parkinson's disease. Amantidine, an
antiviral agent, appears to stimulate catecholaminergie systems by releasing dopamine
(31). It is also reported to have stimulant-like effects and is used elinically in pseudo-
parkinsonism as well as Parkinson's disease (31).

MAO Inhibitors

This class of compounds prevents the breakdown of catecholamines by inhibiting
the enzyme monoamine oxidase (32). They are used clinically as antidepressants and as
an adjunct in the management of Parkinson's disease. Chemically, several of the MAQ
inhibitors are closely related to amphetamine and have direct stimulant effects of their
own. Stimulant effects are seen frequently early in the administration of the
nonselective MAO inhibitor tranyleypromine and the MAO-B selective inhibitor
deprenyl. Deprenyl has been studied as a possible adjunct in the management of
Alzheimer's disease (33) and Parkinson's disease (34) and appears to produce improvement
in mood, daily funetioning, and some aspects of cognition. It may also potentiate the
effect of L~dopa. MAO inhibitors also depress REM sleep and have stimulant-like effects
on the EEG (24).

It is notable that most of the drugs mentioned thus far have actions relating to the
central catecholaminergic (particularly the dopaminergic) system. They either release,
conserve, and replenish catecholamines or directly imitate their actions. It is clear,
therefore, that maintenanee of alertness and awakeness is mediated at least partislly
through this system. Whether this system controls cognitive performance as well,
however, is less clear, .

Cholinergic Agonists

Central c¢holinergic systems have been widely investigated as mediators of mood,
memory, and consciousness (35). Cholinergie drugs are used worldwide as stimulants in
the form of tobacco (nicotine) and betel nuts (arecholine). Chelinergic agonists can act
to desynchronize and activate the EEG (35), and wake up a sleeping animal. The effects
are complex, however, and may be biphasic, leading to sedation with econtinued
administration, which may be a result of the tachyphylaxis that is seen with these
corpounds.

Nicotine is the presumed active ingredient in tobaceo and has a complex
peripheral and central pharmacology, stimulating nicotinie-type cholinergic receptors,
whiech have an extensive distribution in the brain (36). In both animal and human studies,
nicotine has been shown to improve task acquisition and memory consolidation (37),
especially in individuals with poor baseline performance. Nicotine has been shown to
increase arousal and attention and as well as to decrease reaction time and prevent time—
related performance decrements (37).



Arecholine, slthough mostly a muscarinic cholinergic agonist, seems to produce at
lenst some of the same effects as nicotine, suggesting some redundancy in central
¢holinergic systems. Arecholine has been shown to block some cognition-impairing
effects of scopolamine in humans (38) and to provide brief cognitive improvement in
Alzheimer's disease (39).

The dose-response curves of cholinergic agonists appears to be steep, and
overdosage can impair arousal and cognition. The methodology for optimal use of these
compounds remains to be fully worked out. Nicotine and arecholine are both under study
experimentally as treatments for Alzheimer's disease. The principal investigator {PI) has
been conducting extensive trials of intravenous nicotine in normal volunteers and
Alzheimer's disease patients in an attempt to assess its utility and establish the precise
neurobiologie effects as well as optimal usage patterns (40).

Nootropics

Nootropics are a new class of psychotropie agents developed in the search for
gamma amino butyrie acid (GABA) analogs. While the first compound, piracetam, failed
to have GABA activity, it did appear to affect mentation and consciousness. Piracetam,
the representative compound of this group, has been extansively studied in humans and
may have cognition enhancing effects (41). It appears to improve consciousness in
surgieal patients, stimulate memory in some impeired subjeets, and perhaps in normal
humans as well. The effects are subtle, however, and remain controversial. The
pharmacologic basis for these effects are unknown, but may be related to increased
metabholic rates and perhaps inereased precursor uptake (41). These drugs may be useful
themselves, or in combination with other compounds to combat the effects of fatigue.

Neuropeptides

Various peptide chains have been identified a3 neuromodulators and
neurotransmitters, including opiate peptides, substance P, thyrotropin releasing hormone
(TRH), and others. Several neuropeptides appear to have direct effects on levels of
consciousness and overall emotional state. TRH, a tripeptide, in particular may have
activating properties in high doses (42) as well as possibly being euphorigeni¢ (A. Mellow,
persenel communication). Various forms of arginine vasopressin have been shown to
prevent experimentally-induced memory deficits in animals (43) and have been studied in
humans with memory impairments as well (44). Although results have been somewhat
equivocal in the few human studies that have been done, these compounds have not been
examined under conditions of artificiglly-induced cognitive impairment (i.e. sleep
deprivation) in humans, Their peripheral and side effect profiles appear modest, and they
may be useful adjuncts either by themselves or in combination with other agents.

In summary, we propose to sereen and test a number of candidate compounds for
their effects on alertness, cognitive variables, mood, and attention after 48 hours of
sleep deprivation with the goal of identifying promising compounds for further
development as adjunets to continuous operations. Later studies will be directed at
defining field use parameters for such compounds. It is possible that no single eompound
will emerge as an ideal candidate and that combinations may be required. What will be
unique about this study is the attempt to eross compare a number of eandidate agents
using a reliable and replicable methodology with direet relevance to econtinuous
operations under controlled conditions. Issues of experimental design and analysis will be
resnlved so that meaningful conclusions ean be drawn about the suitability of various
agents for further investigations. We also hope to gain knowledge about the appropriate
ways to use these compounds to maximize beneficial effects and minimize unwanted side
effects. We also believe that we will be able to gain information about the relative
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contribution of a number of central neuronel systems to the variables mentioned above,

We propose to study initially the following drugs (singly) from the previously
mentioned classes:

Amphetamine Derivatives: d-amphetamine

Other Stimulants: methylphenidate
Cholinergia Agonists: nicotine

MAO Inhibi.tol‘s 1-deprenyl, tranyleypromine

Other members of the aforementioned eclasses, combinations of drugs, and other
eandidate agents will be submitted for approval as amendments following study of these
drugs and initial evaluation of the experimental methodology.

METHODOLOGY

General Discussion

We propose to divide the study into two phases. Phase I will involve sereening of
eandidate eompounds using the Multiple Sleep Latency Test (MSLT) (Appendix A) (45),
actigraphy, several tests of continuous cognitive performance, and mood and emotional
assessments. Agents will be evaluated on the basis of their ability to normalize sleep
latency and cognitive parameters without significant changes in the subjective or
objective emotional state of the individual after 48 hours of sleep deprivation. A data
base will be developed to compare large numbers of ecompounds on similar measures to
inerease the validity and reliability of conclusions made about the drugs' possible utility
in a military environment. A primary purpose of Phase 1 is to quickly eliminate unlikely
candidates prior to the more extensive commitment and investments of Phase II. A
secondary purpose of Phase I to test and refine the methodologies to be used in Phase Il

Phase II of the study will involve taking those compounds that meet the above
eriteria in Phase I and studying them more comprehensively, with the aim of further
defining the cognitive effects, more precisely assessing dose-response effects,
pharmacokinetie variables, and methods of administration. The goal in this phase is to
further narrow the possible eandidate drugs and define how they may be optimally used in
a laboratory setting. This will pave the way for actual field studies. Field studies will be
more meaningful once maeny of these important variebles are defined. Phase Il will be
detailed in & separate protocol and will not be further described here.

The exsact details of drug administration for Phase [ will, of necessity, be
somewhat different for each drug. These will be specified below for Phase I trials, in
general, the study will use matehed groups of subjects for each drug. Each drug will be
administered as three doses and control {placebo). Subjects will be assigned into groups
50 a8 to balanee the design in terms of age, weight, and eduecation level. Sex will be
addressed by initially excluding females and later including them as a separate group to
be tested with promising compounds. Order of drug administration to each group will be
randomized and balanced to eliminate order effeets, and the investigators will be blind to
the order. Although a within subjects design is theoretically preferabvle, for efficiency
reasons, we feel that it is not practical in & study of this length. With the design we are
proposing, dosage becomes a grouping variasble rather than a within variable. With
properly balanced groups, this should not present analysis problems. Further, previous
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work has suggested that the varianee on the MSLT of sleep deprived individuals is quite
low (46), suggesting that intersubject variability may not be great. Aectivity and/or sleep
as measured by the asetigraph prior to the study may be used as a covariate in eontrolling
other confounding baseline variables.

Subject Selaction and Evaluation

Initial studies will be conducted in meales only, so as to reduce the necessary
subject number for initial screening studies and control one source of experimental
variability. Later studies will inelude females as a separate group to examine whether
sex differences exist in the response to stimulant drugs.

Diagnostic information will be obtained by & clinical interview and physical exam
priot to inelusion in the study. Careful family histories will also be obtained. Subjects
with major illnesses will be exeluded on the basis of history and laboratory tests assessing
psychiatrie, hematopoietic, renal, hepatic, and hormonal funetion. Subjects will also be
sereened for hepatitis B and exposure to HTLV-III with appropriate blood tests.
Pregnancy testing will be performed on all premenopsusal females. Females of
childbearing age will be cautioned against sexual relations prior to and immediately after
the study. Subjects will be sereened briefly with standard psychometrice tests to establish
appropriateness for cognitive testing experiments. All subjects with known sensitivities
to or medical contraindications to the use of the specified drugs will be excluded.
Criteria for exclusion include significant cardiovascular disease, psychiatrie disesase,
asthma, active peptic ulcer, hyperthyroidism, pyloric stenosis, narrow angle glaucoma,
severe prostate hypertrophy, epilepsy, other serious neurclogic illness, and pregnancy.
All subjeets will be drug free prior to beginning the study. Concurrent use of some
noncentrally active medications (i.e., diureties or antibiotics) may be allowed only after
careful review by the investigators. Consideration will be given to the effects these
medications would have on either subject evaluation procedures or risks of drug
interaction during the study. Generally, smokers and heavy coffee drinkers will be
excluded from this study.

To assess the level and activity of each individual prior to the study, each subject
will wear an actigraph device for 72 hours prior to the beginning of the study. The
actigraph is a wristwatch-sized activity monitor which records arm movements and has
been shown to be a highly reliable measure of overail activity level (47).

Consent and Preparation

Each subject will receive an oral and written explanation of the purposes,
procedures, and potential hazards of this study. A record of the communication of this
information and the subject's informed econsents will be entered into the subject's medieal
records.

Source of Subjects

Subjeets will be recruited through advertisements in loeal papers and post
publications.

Subjeet Identification

Subject names and social security numbers will be used on patient files kept by the
PL  3Subjects will be assigned a subject sequence number (1 - 160) which will be used for
data analysis and/or publieations,
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PROCEDURES

PHASE 1 - Sleep Latency and Cognitive Performance

A diagram of the procedures is shown in Figure 1. Subjects will be brought into
the laboratory at 0800 on day 1, after an overnight fast. Subjects will then give a urine
sample and baseline physiclogie measurements (height, weight, blood pressure/pulse,
temperature). The subjects will then be given an actigraph device to wear on the
nondominant wrist as above, This will be worn throughout the study to provide additional
measures of motor activity under the various experimental conditions. Breakfast will
then be provided. The subjects will then be involved in & number of psychological
assessments such as the MMPI, desighed to measure general personality variables. They
will then be occupied with training and pretesting on the cognitive procedures to be used
on day 3. This will be done to assure that performance reaches eriterion levels prior to
the sleep deprivation phase. The subjects will also undergo three initial sleep latency
tests (SLTs) at 2-hour intervals on the morning of both day 1 and day 2, as deseribed
below, to establish a baseline mean. The subjects will then be allowed to read, wateh TV,
or converse as desired. Every two hours throughout the first 48 hours, the subjects will
be asked to complete a ¢ognitive work battery on a computer, lasting approximately 30
minutes. Meals will be served at 0800, 1200, and 1800 hours. Subjects will be asked to
remain gwake throughout the first 48 hours of the study (except for SLTs) and will
remain in the large experimental chambers of the Continuous Operations Research
Branch.

Periodic self and observer ratings of mood, arousal state, and physical effacts will
be made throughout days 1 and 2 of the study. Measures will inelude both objective and
subjective rating scales. Objective messures will include the NIMH Self Rating Seale and
the Brief Psychiatric Rating Seale (BPRS). Subjective measures may include the Profile
of Mood States (POMS), the Stanford Sleepiness Seale, Thayer's Activation/Deactivation
Cheek List {(automated), and visual analog scales developed for this protocol (Appendix
B). Measures of blood pressure, pulse, body temperature, and respirations will be made
at regular intervals throughout the study. The subjects will be assisted in remaining
awake throughout the first night by regular observation and interaction with a technician
and/or an investigator. If a subjeet does fall asleep, he will be gently awskened.
Appropriate diversions will be made available for the subjects. ’

Beginning at 0800 on day 3, regular measurements of latency to sleep will be
made. This measure will be made by using the technique of the MSLT (Appendix 1). The
subjeet will be placed in a darkened room, instructed to lie down, and encouraged to
sleep. Continuous EEG will be recorded by standard procedures. The time from the
beginning of the test until the appearance of stage 1 sleep criteria on EEG is the sleep
latency measure. The maximum length of any one test will be 30 minutes. The amount
of gleap will be limited to the first minute of stage 1 so that subjects will not aceumulate
significant amounts of sleep during the procedure. The procedure will be repeated at
intervals of 2 hours throughout day 3 until 2100 hours.

Beginning after the initial MSLT on day 3 and also repeated at 2-hour intervals

throughout the day, the subjects will be asked to perform a short performance
assessment battery. These tests are designed to be sensitive to fatigue degradation and
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include items from the Walter Reed Automated Performance Assessment Battery (PAB)
{Appendix C). The tests include measures of sustained performance, short term memory,

econcentration, and vigilance.

An intravenous catheter (angiocath) will be inserted into a forearm vein at Q800
and kept patent with a heparin lock using heparin sodium, 20 units/ce. Blood samples will
be drawn perodically up to 300 minutes after drug administration for drug levels, plasma
catecholamines, and hormones,

Drug administration will take place immediately after the first MSLT and initial
PAB assessment have been obtained on day 3 (see below). The route of administration
will generally be oral using tablet or elixir, occasionally intravenous or percutaneous
depending on the drug (see below). Physiologic measures (BP, pulse, body temperature)
will be taken at regular intervals before, during, and after drug administration. EKG
may be monitored by telemetry if indicated, The MSLT and PAB will continue to be
administered at 2-hour intervals for 12 hours after drug administration to measure
changes brought about by total sleep deprivation and the effects of drug administration.
Periodic assessments of mood, arousal state, and side effects will continue to be made.
Testing will be terminated at 2100 hours of day 3, and the subjects will be allowed to
sleep ad lib until the next morning (day 4). All subjects will be ¢linically evaluated by an
investigator to ensure against significant residusl effects from the study prior to their
leaving the laboratory.

Severe changes in behavior, excess elevations in blood pressure, EKG changes,
and/or unusual changes in the level of consciousness will be treated as eclinically
indieated, and the study may be terminated for that subject (see "Hazards and
Precautions", page 16). Blood sampling will be limited to a maximum of 450 ee during
any six-week geriod. Blood that is drawn will be centrifuged, separated, and the plasma
stored at -207C in the Department of Behavioral Biology {reezers prior to assay. Urine
samples will be similarly stored for later assay for drugs.

Drug Administration

d-Amphetamine

Dextroamphetamine will be given in doses between 2.5 and 25 mg of a 1 mg/ml
oral solution. The minimal stimulant dose is considered to be 2.5-5.0 mg (25). 25 to 30
mg is generally considered to be a highly stimulant dose in most individuals and is in the
dosage range required for some cases of adult hyperkinesis and narcolepsy (18).

Methylphenidate

Methylphenidate is available as 5 and 10 mg tablets and will be administered in
doses of 10 mg to 30 mg orally. The usual adult dose for methylphenidate is 30-60 mg
per day {26). At these doses, peripheral effects should be minimsl.

Nigotine

Nicotine will be administered as an intravenous infusion of nicotine bitartrate of
15 or 30.4g/ce made up from a stock solution of 1 mg nicotine base per ce diluted in
normal saline. Doses will range from 0.125 to 0.75«g/kg/min for up to 30 minutes,
Extensive experience by the PI with studies of intravenous nieotine in nonsmoking normal
volunteers and elderly patients has shown that such doses are safe and well tolerated
(NIH Protocol 84-M-247, IND 25,517) (40). Nicotine may also be administered as nicotine
gum, which is available as 1 mg nieotine base per piece. This results in much slower
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absorption characteristics than is seen with intravenous administration (48). Dosage
would be 1-2 mg gum/session.

1-D eErengl

I-Deprenyl is available as 5 mg oral capsules and will be administered in a single
dose from 5 mg to 30 mg orally. The usual adult dose of 1-deprenyl is between 10 and 100
mg per day. In our experience with I-deprenyl, we have behavioral evidence of activation
in this dosage range (33).

Tranyleypromine

Tranyleypromine is available in 5 and 10 mg capsules and will be administered in a
single dose from 5 to 30 mg orally. The usual adult dose of tranyleypromine is between
20 and 80 mg per day (49).

Source of Medieations and Placebos

All standard medications and placebos will be obtained through the WRAMC
Phermaecy Service. Investigational medications will be obtained direetly from the
manufacturer (l-deprenyl, nicotine). Compounds that are not direetly formulated for
human use will be so prepared in accordance with standard procedures and FDA
requirements for the IND, This will be performed through the Experimental Therapeutics
Branch, WRAIR, The National Institute of Hesalth Pharmaceutical Development Service,
or through a private laboratory.

Medications will be stored in secured storage containers designed for drug storage
in the Department of Behavioral Biology.

Summary of Antieipated Procedures - Phase |

48 Hours of sleep deprivation followed by sleep latency and cognitive testing. Drug
administration (double blind, placebo controlled) followed by repeated MSLTs and
cognitive testings over 12 hours. Regular monitoring of mood, side effeets,
physiological parameters. Blood drawn at intervals for hormones and drug levels.
Study terminated at 2100 hours on day 3, subject allowed to sleep until 0800, day
4. Estimated blood loss 100 ce per session.

DATA ANALYSIS

Data analysis for MSLT, cognitive performance, physiologie, behavioral, and
hormonsl measures will be accomplished using a two-way repeated measures anslysis of
variance (ANOVA). Dosages of drug will be used as grouping variables and time as a
within subjects variable. Post hoe eomparisons will be sceomplished through standard
techniques, e.g., Tukey's HSD or Dunnett's test. Baseline measures between groups will
be analyzed by a one-way ANOVA. If hormonal data iz not normally distributed,
appropriate transformations (i.e., log, square root, ete.) will be made before submitting
the data to ANOVA. Analysis of covariance (ANCOVA) may be used to adjust data for
differences in baseline MSLT, hormonal, cognitive, or educational variables that are not
controlled for by grouping.

Continuous measures of activity from the wrist-worn actigraph and body

temperature will be subjected to time-series analyses to characterize the inherent
eireadian rhythm and its changes throughout the course of the experiment. Correlations
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with other variables will be made to ascertain the extent of rhythmie correspondence
amongst the measures,

Experimental data will be stored indefinitely in individual research folders and on
personal computer files as well as archived on magnetic tape in the Department of
Behavioral Biology. Analyses will be performed by personnel from the Department of
Behavioral Biology.

GENERAL SAFETY CONSIDERATIONS

Studies will be performed at the Department of Behavioral Biology, WRAIR, in
experimental chambers designed for long-term studies, close observation, and continuous
monitoring (Appendix D). At least one technician (one of the same sex as the subject)
will be present at all times, as well as investigators at selected times. Primary
investigators will be present for drug administration. Resuscitative capabilities are
available and discussed in Appendix E. All personnel are BCLS qualified, and the PI is
ACLS qualified. Ambulance facilities are availabie through the Wheaton Rescue Squad.
IV catheters will be placed in a forearm vein and kept patent by use of a heparin lock or
normal saline drip. Pulse, blood pressure, and temperature will be monitored at regular
intervals throughout the study. EKG and EEG will be monitored at certain times related
to MSLT testing or drug administration (see Appendix E for monitoring equipment to be
used). Cognitive and performance testing will generally not take longer than 20 minutes
per session and will consist of econtinuous performance tasks, vigilance tasks, and other
non-noxious cognitive tasks. These will be repeated at regular intervals throughout the
study. Behavior and mood will also be rated frequently. Mental states and symptom
changes will be followed closely. If systolic blood pressure exceeds 190 mm hg or heart
rate exceeds 85% of age predieted maximum, or if triplets of ventricular premature
contractions develop on EKG, the study will be stopped and appropriate clinieal
assessment and treatment initiated. If unusual physical or behavioral changes occur, the
subject will be clinically assessed and appropriate treatment initiated. Drug
administration will take place in a sitting or supine position. Toilet facilities are
available in the experimental c¢hambers. Subjects will be allowed to sleep at the
conclusion of the study and clinically assessed prior to being allowed to leave the
laboratory. Although the primary investigators will be blind to each subjeet's drug
dosage, the blind codes will be available at all times in the laboratory so that in the
event that the blind needs to be broken for a particular subject for clinical reasons, this
e¢an be done immediately,

In general, each subjeect will participate in only one drug study, although selected
individuals may be repeated on different drugs to obtain within subject ecomparability
data. Cumulative blood collection will be earefully monitored s0 as not to exceed 450 ce
during a six-week period.

Hazards and Precgutions

d-Amphetamine

Amphetamines have been used clinically since 1935 (25). Their acute toxicity is
not great, and toxicity occurs generally only after chronic use of high doses. Oral acute
use as planned here presents only minor hazards, all of which are temporary. Possible
central side effects include restlessness, dizziness, tremor, irritability, weakness,
insomnia, and sometimes euphoria. Extremely rarely, psychosis has been reported, but is
most likely to occur within a schizophrenic population, specifically exeluded from this
study (25). Peripheral side effects include headache, palpitations, flushing, hypertension,
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nausea, diarrhea, and abdominal eramps (25). All patients will be closely observed by the
investigators for the development of side effects and assessed formelly at reguler,
frequent intervals. Blood pressure, pulse, and EKG will also be monitored.
Chlorpromagine (Thorazine) is an effective treatment for amphetamine side effeets, both
central and peripheral, due to its catecholaminergic blocking effects., Oral and
injectable chlorpromazine will be kept on hand in the laboratory for edministration by
the investigators if clinically indicated.

Methylphenidate

The side effect profile of oral methylphenidate is essentially identical to that
discussed above for amphetamine, with the same degree of risk for small oral doses, The
treatment for unfavorable side effeets is also identical, with ehlorpromazine being the
agent of choice.

In neither of the above drugs is there any evidence of a risk of subsequent
amphetamine abuse from a single dose administration research study (50,51).

Nicotine

Nicotine has been safely given intravenously to humans in several studies in doses
equal to or greater than those considered for use here (52,53). In a prior study, we have
used doses of up to Lo.xg/kg/min for up to three hours without serious side effects (40).
Possible side effeets include signs of postganglionie stimulation, such as inereased heart
rate and blood pressure, coughing, hiccups, nausea, and vomiting. Brief pain at the
injection site has also been reported. High doses can produce feelings of anxiety,
restlessness, and dysphoria. In human studies, the cardiovascular effects of IV nicotine
are modest (54,55) and rapidly reversible. In cardiovascularly healthy subjects, IV
nicotine has not been noted to produce pathologic EKG changes (55). In our study of 30
individuals up to the age of 82 with over 80 infusions, no EKG changes have been seen
(with continuous monitoring). All side effects are rapidly reversible by terminating the
drug infusion. As the half-life of nicotine is short (ty,y & = approx. 120 min), blood
levels drop rapidly leading to rapid disappearance of &{12 effects, Peak blood levels of
nicotine with the dosage envisioned in this study will range from 5 to 20 ng/ml. Smokers
generally have peak levels in the 30-60 ng/ml range (56). Mecamylamine is a clinically
used oral ganglionic blocker and a specific antagonist of nicotine's effects. It will be
kept available for use to counteract any long lasting effects of nicotine. In prior studies,
this has not been necessary.

1-Deprenyl

I-Deprenyl has been used in psychiatrie patients, Parkinsonian patients, and other
groups and normals in many studies (57). It has been given alone in doses up to 100
mg/day and in combination with other drugs, ineluding L-dopa and carbidopa. The
incidence of unfavorable side effects in our experience has been very low, but side
effects that have been reported with acute and chronie use inelude: dizziness, weakness,
palpitations, fainting, sedation, anxiety, agitation, and hypomania. I-Deprenyl is
contraindicated in patients with severe cardiovascular disease, inereased intraocular
pressure, urinary retention, hyperthyroidism, and seizure disorders. Individuals with
these disorders will be excluded from the study. Concurrent use of centrally and
peripherally acting sympathomimetic amines, parenterally administered reserpine,
guanethidine, or meperidine is generally contraindicated. Subjects will be questioned
about the use of sueh drugs. Foods with a high tyramine content or pressor amine
precursors are avoided by patients taking MAO inhibitors on a chronie basis. Although
side effeets from foods or drugs have been reported only after chronie use of these drugs,
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subjects will be warned about consuming these types of foods or drugs (see Appendix F)
for a period of one week after the end of the protocol. Should unusual behavioral
reactions develop, chlorpromazine (25~50 mg) will be used if elinieally indicated. Of note
is that despite the laeck of dietary restrictions and the coneurrent use of other
medications, no hypertensive reactions have been reported in the Parkinsonian patients
receiving 10 mg/day of I-deprenyl chronically (34).

Tranyleypromine

Tranyleypromine has been used in the pharmaeotherapy of depression for over 20
years. It is usually used in doses of between 20 and 80 mg per day, and by itself has few
major side effects. Those that have been noted inelude hypotension, dizziness, anxiety,
agitation, sedation, and overstimulation. Like all nonselective MAO inhibitors, it shares
the liability of rendering the individual sensitive to the hypertensive effeets of
tyramine. However, the degree of actual MAO inhibition after a single dose is unlikely
to be large enough to cause signifieant tyramine sensitivity (D, L. Murphy, personal
communication). Subjects will be cautioned against taking any sympathomimetic drugs
or tyramine-containing foods for one week after the study, however. Dosages in this
study will range from 5 to 30 mg orally as a single dose. Further precautions will be
observed as with 1-deprenyl above.

Sleep Deprivation

Sleep deprivation has been shown to produce changes in mood, arousal state, and
cognition (58). From a research perspective, we are seeking these changes so as to
examine the ability of various drugs to normalize them. Severe changes of mood,
emotions, sensory perception, and cognition have only been produced by long term
(greater than 72 hours) sleep deprivation and are not anticipated here. Previous studies
here have used up to 72 hours of sleep deprivation without serious side effects (59). All
effects of the sleep deprivation in this study will be fully reversed by one night of normal
sleep (60). The interaction of drug effects and sleep deprivation should tend to mitigate
the latter; however, it is possible that some side effects ecould be additive. Subjects will
be elinically assessed by a physician investigator if this oeceurs and appropriate steps
taken, ineluding medication and/or termination of the study.

Subjects will in some cases undergo the mild diseomfort asseciated with the
placement of IV catheters and the mild restrietion involved in the evaluation of mood and
mental status. Cognitive testing as used in this protocol has been noted to be
occasionally frustrating, but no other side effeats hava been reported.

IND
The PI is coprineipal investigator on an IND at NIH for administration of IV

nicotine and mecamylamine. Separate INDs for nicotine and deprenyl will be obtained
for this study.

SPECIFIC MEDICAL OR NURSING CARE REQUIREMENTS

Medical care is required to administer medications, insert and remove catheters,
pe::form clinical assessments, and treat any side effects, or other medieal difficulties
which might develop over the course of the study. These functions will be provided by
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physician investigators. Monitoring of blood pressure, pulse rate, and temperature will
be provided by physician investigators, and by non-physician employees of the
Department of Behavioral Biology.

DEPARTURE FROM PROTOCOQL FOR INDIVIDUAL PATIENTS

When Allowed

(1) A subject may remove himself from the protocol at any time.

(2) If a subject develops an acute self-limited illness (e.g., upper respiratory
infaction) before the start of his scheduled session, he may be rescheduled for another
session. :

~ (3) If illness occurs during the course of the study, the subject will be removed
from the study. These decisions will be made by the physician monitor and PL.

(4) If a subjeet is determined to have been using proseribed drugs, tobacco, or
aleohol immediately prior to the start of the study, he will not be permitted to take part
in the study or will be removed from the study if it is underway.

(5) Any subject who uses proseribed drugs, tobaeco, aleohol, or caffeine above the
level permitted during the course of the study will be removed from the study.

Whao will be Notified

If the protocol is modified, this will be mentioned in the annual progress report. If
a toxie side effect oceurs, both the Surgeon General's Human Subjects Research Review
Board and the WRAIR Office of Research Management will be notified.

MODIFICATION OF PROTOCOL

If modification is deemed beneficial to the project by the investigators, a DF
outlining the proposed modification and justification will be sent. to The Surgeon
General's Human Subjeats Research Review Board and the WRAIR Office of Research
Menagement.

DISPOSITION OF UNUSED MEDICATIONS

Unused medications will be turned in to WRAIR Logisties Division for disposal in
accordance with regulations.

USE OF INFORMATION AND PUBLICATIONS ARISING FROM STUDY

These studies will be submitted for publication in the open seientifie literature.
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clear that a correlation does not always exist between the MSLT and earlier subjective
tests (S58). Thus, the objective sleepiness measured by the MSLT may be thought of as
an underlying tendency to fall asleep, masked by concurrent drives and behaviors, and
uncovered in neutral or nondemanding situations.

To assess objectively the side effects of the widely utilized sedative-hypnoties,
the benzodiazepenes, numerous studies have been econducted using the MSLT as a
measure of daytime alertness (3,4,5). Testing with estazolam (6), triazolam (7), and
flurazepam (7) in elderly insomniacs and oxazepam (8), flurazepam (8), and midazolam (9)
in healthy adults have shown inereases in nocturnal sleep time, especially in stage 2.
Few daytime effects were seen using estazolam, midazolam and oxazepam. However,
daytime alertness increased or showed no change with triazepam, and it decreased with
flurazepam (tl 9 = 74 hours) due to a carryover effeet in normals and insomniacs. The
MSLT and perf’ormance series indieate that transient insomnia associated with sudden
sleep schedule changes is treatable with triazolam. Testing conducted with
antihistamines (10) decreased the MSLT and a correlation was found between the mean
latency over the day and performance. Administering delta sleep inducing peptide (DSIP)
compresses the sleep period and enhances REM sleep, and reduces the tendency for
narcoleptics to fall asleep (11). Indeed, an increase in performance and daytime
alertness was measured (MSLT) after repeated morning DSIP doses. A study utilizing the
anxiolytie buspirone showed no effeet on the MSLT in chronic insomniaes (12). To our
knowledge, no studies have been done to investigate the effects of stimulants on the
MSLT in normal, sleep—deprived subjeects.
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APPENDIX A

DESCRIPTION OF THE MULTIPLE SLEEP LATENCY TEST

The Multiple Sleep Lateney Test (MSLT) (1) is an objective measure of an
individual's physiological daytime sleep tendency (i.e. readiness to fall asleep). Repeated
determinations of sleep latency, recorded as the time between the individual's initial
attempt to sleep and the point at which the electroencephalographic patterns of sleep
first develop, measure the underlying sleep tendeney of the individual in the absence of
alerting factors. The MSLT provides information on the underlying arousal state, with
irresistable sleepiness at one end of the seale and total alertness at the other end.

The MSLT is administered in a setting intended to promote sleep. Subjects lie ina
bed in a quiet, darkened room and are instructed to close their eyes and attempt to fall
asleep. The environment is designed to remove as many alerting factors {e.g., light,
noise, eold, ete.) as possible to enable the underlying sleep tendency to be measured. If &
subject is not sleepy, he will not fall asleep or will experience a delay in its onset,
receiving a high MSLT score. In contrast, the sleep—deprived, tired individual will fall
asleep quiekly, seoring lower. In administering the MSLT, sleep lateney is recorded at
two hour intervals across the day. Each test is limited to 30 minutes so that subjects will
not become bored if they cannot fall asleep. The amount of sleep is limited to the first
minute of stage 1, so that subjects will not accumulate significant amounts of sleep
during sleep deprivation procedures. The MSLT is sensitive to changes in total sleep time
as small as one hour and has a high retest correlation for individuals.

After sleep disorders medicine became formalized in the early 1970's, the MSLT
was developed in response for the need for an objective measure of daytime sleepiness
(2). The MSLT came to supplement previous subjective measures such as the Stanford
Sleepiness Scale (S88). Since the time of its inception, the MSLT has been used and
validated in studies investigating the effeet of total sleep deprivation and sleep
restriction on daytime sleep tendency. It has been successfully employed in separating
diagnostic categories of sleep disorders (e.g., narcolepsy, sleep apnea, excessive daytime
somnolence) and evaluating treatment. In addition, the test has been used to compare
sleep lateney in a number of nonelinical populations ineluding adolescents, young adults
and the elderly. Studies have determined that extending sleep inereases the sleep
Ielitency in young adults, and that depriving sleep decreases the time for the onset of
sleep.

A number of studies, however, showing clear deficits or improvements on the
MSLT have failed to reveal consistent changes in the ability to perform. Performance
measures have the advantage of objectifying the impairment of abilities, especially
vigilance and repetitive tasks in this ease, but with infrequent testing, motivational
effects (rallying for the tests) can obviate much of their utility. Only when the MSLT
scores are very low, indieating a pathological degree of sleepiness (i.e. total sleep
deprivation, narcolepsy, ete.) has a relationship to performance been documented. When
the task is monotonous, repetitive and uninteresting, performance deficits are more
likely to appear under sleep loss conditions. Behavioral factors (excitement, hunger,
fear, boredom) strongly influence the subjective tests more than the objective tests. [t is
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APPENDIX C

DESCRIPTION OF COGNITIVE TEST BATTERY

The test battery to be used in this study is a subset of The Walter Reed
Performance Assessment Battery (1). Test items and visugl stimuli are presented on g
microcomputer monitor and the subject answers or responds by means of the computer
keyboard. Individual tests are automatically generated, administered, recorded and
scored. This particular implementation is designed to require less than 30 minutes for its
completion, and to use subtasks that are known to be sensitive to stimulants, sleep
deprivation, and circadian rhythms. The subtasks include multiple measures of subjective
states, two independent measures of time perception, one combined measure of mental
arithmetie and sustained attention, and individual tasks to measure choice reaction time,
spatial rotation and logical reasoning. These tasks are deseribed in order below.

Subjective Status: This is a "self-rating" task taking approximately 5 minutes to
complete. It consists of 101 adjectives to be rated on either a 3-point or 5-point scale,
and 7 statements from which one is to be selected. The task is compiled from three
previously existing tasks that have been used in sleep-related studies, and which will be
identified here as Secales [, i1, and II1.

Scale I - Subjects are presented with 65 adjectives and are asked to respond on a 5-
point scale with the extent to whieh each adjective refleets their eurrent feelings.
The adjectives are derived from Thayer's Activation-Deactivation Check List (2,3), and
from Zuckerman's Multiple Affeet Check List (4), plus three repeated items for checking
internal consistency.

Seale II - A task proaedurally identieal to the above but consisting of 36 adjectives
to be rated on a 3-point scale. The seale yields six factor-analytically derived indices
identified as Activity, Fatigue, Happiness, Depression, Anger and Fear (5).

Scale III - The Stanford Sleepiness Scale. A single item single frame 7-point scale
specifically designed to measure "sleepiness" (6). This seale has previously been used in
conjunction with the multiple sleep lateney test (7) and is reproduced in Appendix 2.

Time Perception: Two independent measures of time perception are obtained by
using two standard procedures with different interval values. Together they require
approximately two minutes to complete,

Interval Production Task - The subject is instructed in the standard placement of
his preferred hand on the keyboard, and is required to tap a designated key at what he
estimates to be regular one second intervals. No watches or eloeks are allowed, and the
subject is requested to respond as acecurately and as consistently as possible. The task
ends after 60 intervals are completed.

Time Estimation Task - A moving object appears to pass behind a barrier and the
subject is to estimate when it will reappear. The barrier is a white rectangle filling the
bottom third of the sereen with a black notech centered along its bottom edge. The
object is a small white square that appears at the top center of the sereen and deseends
at a constant rate such that it would coincide with the noteh exactly ten seconds later (if
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actually sllowed to continue). The subject presses a key at the estimated moment of
reappearance, whereupon the noteh briefly turns white and then the next trial begins.

The task ends after six trials are completed.

Sustained Attention: The Serial Addition/Subtragtion task is & machine-paced
mental arithmetie task requiring sustained attention and eoncentration. Two randomly
selected digits and either a plus or minus sign are displayed sequentially in the same
center-sereen location, followed by a prompt symbol. The subject performs the indicated
addition or subtraction and enters the least significant digit of the result. If the result is
negative he first adds ten to it and enters the positive single digit remainder. The digits
and signs are presented for 250 milliseconds, separated by 200 milliseconds, with the next
trial beginning 500 milliseconds after the response,

This task was adepted from Pauli as used by Wever {(8,9) and is known to be
sensitive to sleep deprivation effects (10). The task ends after 50 responses and typically
takes 3 to 4 minutes.

Choice Reaction Time: Reaction times (RTs) are known to be sensitive to the
effects of stimulants (11), sleep deprivation, and circadian rhythms. The elassical choice
reaction time procedure consists of repeatedly presenting the subject with one of n
distinet stimuli to which he is to make one of n responses as rapidly as possible. In the
present case the stimuli are the digits 0 through 9 and the response consists of pressing
the corresponding key on the keypad. The stimuli are presented one at a time in the
center of the sereen and remain present until the response occurs. The next stimulus
follows 500 milliseconds later. The task ends after 50 respanses.

This task was designed to fulfill the standard requirements of a choice RT task
while closely resembling the Serial Addition/Subtraction task. The resuits can therefore
be used to correct for certain learning effects ecommon to the two, and for estimating
the relative contributions of response execution time to the observed caleulation time.

Spatial Rotation: The computer monitor displays the figure of a manikin standing
inside either a circle or a square, hoiding a circle in one hand and a square in the other.
The figure may be facing forward or backward, and may be right side up or upside down.
The subject must determine which hand holds the matching shape and quickly press a key
with his corresponding right or left hand. The 16 possible permutations are presented
twice each in random order for a total of 32 trials. The task is adapted from the Manikin
task of Benson & Gedye (12) and of Reader, Benel & Rahe (13).

Logical Reasoning: The letter pair AB or BA is presented along with a statement
that correctly or incorreetly deseribes the order of the letters within the pair (eg "B
follows A" or "A is not preceded by B"). The subject must quickly decide whether the
statement is true or false and press a key accordingly. The 32 possible permutations are
presented once each in random order. The task is adapted from Baddeley (14).
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APPENDIX D

CONTROLLED ENVIRONMENT CHAMBERS

The controlled environment chambers are designed to isolate the subjects from all
external time cues. The chamber configuration consists of two ecarpeted rooms
approximately 16 x 15 x 8 feet and 9 x 8 x 8 feet joined by a 4 x 4 x 8 feet sound lock.
All sections are light proof and are enclosed by two layers of 4 ineh acoustieal paneling
to provide 120 db sound attenuation. To minimize transmission of external vibratory
cues, the rooms are built on vibration isolators to provide a "floating" foundation
independent of that supporting the parent laboratory building (Bldg. 189) within which
they are enclosed. All plumbing is acoustically insulated, and the waste disposal system
employs a holding tank designed to isolate it from the parent building's system. All air
ducts entering the chambers are connected through flexible couplings to minimize sound
transmission while providing for constant temperature and humidity control. The
electrical supply passes through a center-tapped transformer to prevent transmission of
fluctuations in power due to alterations in external grid demand. Both rooms are lit by
standard overhead incandescent lighting fixtures controlled by an external timer.

The large chamber room is designed as the main living area and contains a private
bathroom with a sink and shower stall and a kitehen area with a refrigerator, sink,
storage cabinetz, and a wardrobe. A thru-wall access cabinet connects the chamber to
the experimenter monitoring area to permit the exchange of supplies, meals, and data
samples. Double doors constructed of 4 inch-thick acoustical panels allow items to be
passed in or out of the chamber without permitting actual communication with the
subjects inside. A one-way viewing mirror (30 ¥ 24 inches) is located above the access
eabinet along with a remotely-controlled television camera mounted in one eorner of the
room to permit eontinuous observation of the subjects when needed.

The smaller room is designed as a sleeping area and is equipped with two two-tiered
bunk beds to aceommodate four persons. Thera is an intercom but no abservation window
for this room. During periods of darkness, a low intensity red nightlight ean be switeched
on in both ehambers and in the sound loek to provide sufficient light to enable subjects to
move about safely if necessary.
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APPENDIX E

RESUSCITATIVE AND MONITORING EQUIPMENT

PHARMACEUTICALS
Aminaphylline Furosemide
Ammonia (inhalant) Lidoeaine HCI1
Atropine sulfate Meecamylamine

Bratylium tosylate

Caleium chloride
Chlorpromazine

Dexamethasone sodium phosphate
Dextrose (D5W)

Distilled water

Diphenhydramine HC1

Ephedrine sulfate

Epinephrine

Metaraminol bitartrate
Naloxone hydrochloride
Nitroglyeerin
Bheomacord

Ringers' lactate
Sodium bicarbonate
Sodium chloride
Verapamil

EMERGENCY MEDICAL SUPPLIES AND EQUIPMENT

Adhesive tape, surgical and tape remover
Airways, oropharyngeal and nasopharyngeal
Aspirator pump

Cannulas, nasal, oxygen

Catheters, assorted types and sizes
Defibrillator with oseilloscope

Endotracheal tubes (assorted types and sizes)
First aid kit .
Foreeps, endotracheal tube

Gauge

Intravenous injection sets

IV Catheter placement units

Labels (medication added to IV)
Laryngoscope (assorted types and sizes)
Lubrieant, surgical

Masik, oxygen

Needle, hypodermic (assorted types and sizes)
Needle, spinal

ophthalmoseope

Prep pads, alcohol



Sphygmomanometer

Sponge, surgical

Spray, adhesive bond

Stethoscope

Stylets (small and large)

Syringes (assorted types and sizes)
Thermometer

Tongue depressors

Tourniquet

Tray, catheter

Tube, stomach

Yankauer surgical suetion instrument

MONITORING EQUIPMENT

EKG: Oxford Medilog 5000 System
BP/p: Lumiseope 100-046
EEG: Grass 8-10D Electroencephalograph

Oxford Medilog 9000 System

Actigraphy: Preecision Design Actigraph Model AM-16
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APPENDIX F

MAO INHIBITOR DRUG INCOMPATIBILITIES

CONTRAINDICATION

Stimulants: Amphetamines ("pep pills"); cocaine; weight reducing or
antiappetite drugs

Decongestants: Sinus, hay fever, cold tablets; nose sprays or drops,

asthma tablets or inhalants, cough preparations (or any
products containing ephedrine, phenylephrine, or

phenylpropanolamine)
Antihypertensives: Methyldopa, guanethidine, reserpine
Antidepressants: Imipramine, desimipramine, chlorimipramine
MAOILs: Tranyleypromine after other MAOs
Sympathomimetigs: Dopamine, metaraminol

RELATIVELY CONTRAINDICATED (MARKED POTENTIATION)

Narcotics: Meperidine (pethidine)
Sympathomimeties: Epinephrine, norepinephrine, isoprotaronal
General anesthetics: All

SOME POTENTIATION POSSIBLE

Narcotics: Morphine, codeine, ete.

Bedatives: Aleohol, barbiturates, benzodiazepines
Local anesthetics: Containing vasoconstrictors
Hypoglycemic agents: Insulin, tolbutamide, chlorpropamide

INSUFFICIENT KNOWLEDGE

Antidepressants: Maprotoline, amoxapine, trazodone



MAQ INHIBITOR DIETARY RESTRICTIONS

Aged, matured cheeses (unpasteurized)

Smoked or pickled meats, fish, or poultry

Aged/putrifying meats, fish, or poultry

Yeast or meat extracts
Red wines

[talian broad beens

F-2

Examples

Cheddar, Camembert, Stilton, Bleu,
Swiss

Herring, sausapge, cormed beefl

Chicken or beef liver, pate, game
"Bovril®, marmite, brewer's yeast
(beware of drinks, soups, or stews
made with these products)

Chianti, burgundy, sherry, vermouth

Fava beans



APPENDIX G

DEFENSE TECHNICAL INFORMATION CENTER SEARCH

CONTROL NO, 049342

PERFORMANCE AND DRUG STIMULANTS
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WARNING

SEARCH CONTROL MD. 049342

PERFORMANCE AND DRUG STIMULANTS  (U)

27161
TO: WALTER REED ARMY INST RSCH
WASHINGTOM, BC 20307

REGUESTED BY: LTC BELENKY/ 276-3279 3/6/86

THIS REPORT (COMPILATIGN) IS MARKED TO REFLECT THE HIGHEST
CLASSIFICATION OF ANY COMPONENT PART THEREQF. JT SHOULD BE
DESTROYED WITHIN 12 WONTHS AS THESE RECORDS ARE UPDATED AT
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VOLUNTEER AGREEMENT AFFIDAVIT

Fuu-;ﬂ thia lorm, s AR 40-2; tve proponint sgency i S Offios of the Eurgeen Ganveral
: THIA FORM I8 AFFECTED BY THE PRIVACY ACT OF 1974
1. AUTHORITY: 10 USC 1012, 44 UESC 3101 and 10 USC 1071-1047.
1. FRINCIPAL PURPOSE: To documant voluntury participation in the Qlinkcal Investigation and Research Program. 88 and home
sddrets will ba nsad for identification and locating purposs.

1. ROUTINE UBER: The BSN and hoinae sddress will be used foxr Identifieation and locating purposss, Enformation derived from the
study will be wead Lo document the study; implamentation of medical programa: téaching: adjudication of elaima: und for thy mandatory
reporting of medical condition as required by law. Information may ba fumnlshed to Federal, State and local agencies

4, MANDATORY OR VOLUNTARY DISCLOSURE: The furnishing of 55N and home sddreas {a mandstory and necemary to provide
Hantification and to contact you if futurs Informatlon indicates that your health may be sdversely affected. Pailore to provids the

Information may preclude your voluntary participation in this Investigations! study.

FART A . VOLUNTEER AFFIDAVIT
VOLUNTEER SUBJECTS IN APPROVED DEPARTMENT OF THE ARMY RESEARCH STUDIES

Volunteers under the provisions of AR 70-25 are authorized all necestary medical care for injury or disesss which (s the proximats
resylt of thelr participation in such studies,

88N having

L

flaal, fMrwt, middle)
full capacity to consent and having sttained my birthday, do hereby volunteer to participats in

J— Fharmacolopic Optimization of Alertness in Continuous and Sustained Operations

fressarch study)

r

(Phaze ID
under direction of Faul A, Newhouse, M.D., MAJ, MC conducted st Walter Reed Army Institute of Research
' rarir of Inatitution)

The implications of my voluntary participation; the nature, duration and purpoze of the research study: the methods and means by
which it is to be conducted; and the inconveniences and hazards that may reaconsbly be expected have been explained to me by

! have been fgiven an opportunity to wk questions concerning this invectipational study. Any such questions were answered to my
full and complete satisfaction. Should any further questions arice concerning my rights on study-related injury 1 may contact

—winPanl Newhouse, M.D.. Stephen Vance, M.,D,.. or Gregory Belenkv. M.D.

at Bldg, 189, Fore le nex C, Telephone: -
(e m kil ik oy Al » mumddr inclddd ares []

funderstand that I may at sny time during the courss of this stady revoke my consant and withdmw from the study without further

penalty of loss of benelits however, I mey be [J required (miitary solunteers or [§] Tequested (elwition woluniser) to undergo cectain
t2aminstion if, in the opinjon of the attanding phyzician, such examinations are neceszary for my health and well-being. My refusal

to participate will involve no penalty or lom of benafite to which [ am otherwise entitled,

PART B - TO BE COMPLETED AY INVESTIGATOR

INSTRUCTIONS FOR ELEMENTS OF INFORMED CONSENT:( Provide a detailed explanation in aceordance with Appendix E,
AR 40-38 or AR 70-25.) .

We invite you to take part in a research study at the Walter Reed Army Institute of
Research. It is important that you read and understand several general principles that
apply to all who take part in our studies: (a) taking part in the study is entirely
voluntary; (b) personal benefit may not result from taking part in the study, but
knowledge may be gained that will benefit others; (c) you may withdraw from the study
at any time without penalty or loss of any benefits to which you are otherwise entitled.
The nature of the study, the risks, inconveniences, discomforts, and other-pertinent
Information about the study are discussed below. You are urged to discuss any questions
you have about this study with the investigators who explain it to you,

H-2




FART 8 -TO AE COMPLETED 8Y INVESTIQATOR foanta}

C ~ K

PURPOSE

All of us have experienced the effects of sleep deprivation and fatigue on our
thinking, mood, decision making, and memory. Our thinking becomes fuzzy, memory
poor, mood unstable, and decision making abilities impaired. While the neurobiological
processes that underlie these changes are not completely understood, nor how sleep
reverses them, they are believed to be related to changes in certain chemicals in the
brain that act as messengers between nerve cells. In ways not yet completely
understood, lack of sleep may cause changes in these chemical systems leading to the
above mentioned effects. Certain drugs may act to restore the system more toward
normal functioning, at least briefly. These drugs include commonly known stimulants
such as amphetamine, and less commonly known compounds such as L-dopa, We hope to
study in a detailed way how these drugs act to restore normal alertness and how they
improve mental functioning. By doing this, we hope to identify medications that may
compensate for lack of sleep without unpleasant side effects., We also hope to
understand more about the chemistry of sleep and fatigue and develop better approaches
to understanding how the brain works.

PROCEDURE

NOTE: For the particular medication study that you consent to participate in, an
appendix will be added to this consent form describing in detail the risks and side effects
of that medication. The words "drug" or "medication" refer then to that particular
medication ynless otherwise specified.

After fasting overnight, and skipping breakfast, you--along with three other
subjects--will arrive at the laboratory at about 8:00 a.m. At that time, you will have
several general physical measures assessed including blood pressure, pulse, and
temperature. You will then have several electrode leads attached to your scalp with a
washable paste, be placed in a darkened room, and instructed to try to sleep. As soon as
you do fall asleep, you will be awakened and the time measured. This is called the sleep
latency test (SLT) and will be repeated twice on Day 1 and at intervals throughout the
study. You will then be allowed to have breakfast and subsequently given a number of
computerized tests. These will be repeated at 2-hour intervals throughout the duration
of the study. The remainder of Day | and Day 2 will be spent in the experimental area
with reading, watching TV, and games available. Meals will be served at 8 a.m., 12 noon,
and 6 p.m. We will ask you te remain in the experimental area all night and to remain
awake continuously. You will be assisted in this by engaging in various tasks, diversions,
and interaction with technicians and other subjects. Beginning the next morning at
approximately § a.m., you will perform several SLTs at 2-hour intervals, as well as
receive brief tests of your memory, learning, and performance at 2-hour intervals. The
same procedure will continue on Day 2 with regular meals, mental tasks, and diversions.
We will ask you ta remain awake throughout Day 2 and all night.

1-1.]
ATURE OF YOLUNTEER DATE SIGNED IENATURE GF LECAL GUKADTEAN Tl salan oo
i w minor,
H-3 !
IRAMANENT AQORERSS OF VOoOLUNYEER
TYFED OA FAINTED NAME AND CIGMATURE OF
Tyreo o, a OATE SIGNED




FART & - TO BE COMPLETED RY (NVESTIGATOR foantd)

At approximately 8:30 a.m. on Day 3, an intravenous catheter will be placed in your
atm to obtain blood samples. Breakfast will be withheld on the morning of Day 3. At
9:00 a.m., you will receive a medication, either an active drug or a placebo. A placebo is
a medication without any known effect, for example, salt water or an inert material. We
include this to help distinguish the effects of the drug from that of the procedure itself,
The medication will usually be given orally, although for some medications, a second
intravenous catheter will be used briefly in a different vein for drug administration,
Your blood pressure, pulse, temperature, and respiration will be measured regularly.
There will be close observation of your mood and emotional state and you will be asked
to fill out ratings of your mood and feeling state. Blood may be withdrawn periodically
through the catheter to measure drug levels and hormone responses. The sampling
catheter will be withdrawn no later than 300 minutes after drug administration. If there
is a second infusion catheter, this will be withdrawn after drug admipistration is
complete, always within 30 minutes. You will be given meals at 12 p.m. and é p.m. on
Day 3,

The formal testing witl terminate at 9 p.m. on Day 3. You will be asked to remain
and sleep until & a.m., the next morning (Day 4) to recover from the sleep deprivation.

You may be asked to participate in more than one three-day trial. Each trial will
be separated by at least 72 hours from any other trial. For each trial you will receive
either medication or placebo. The order of administration of the drug or placebo will be
determined in such a way so that you will not know which you are receiving. You rmay
receive one of several different doses of the active medication,

Discharge from the laboratory after each trial is anticipated by 8 a.m, on Day 4.
We do not expect any continuing effects of the medication; however, if you are
experiencing any difficulties at that time, you may be asked to remain for further
observation and/or necessary treatment.

POSSIBLE RISKS, INCONVENIENCES, AND SIDE EFFECTS

(For specific information on the drug used in this trial, see the attached appendix.)

If you have serious heart disease, asthma, ulcer disease, active thyroid disease,
pyloric stenosis, narrow angle glaucoma, substantial prostate enlargement, epilepsy, or a
serious psychiatric disorder, you should not participate in this study.

If you are female and are pregnant or believe that you may be pregnant, you should

not participate in this study. You are cautioned against becoming pregnant immediately
before or after this study. It is recommended that you refrain from sexual intercourse
between the time of your pregnancy screening test and the end of the study. If you do
have sexual intercourse, you should use adequate contraception other than oral

contraceptives.
IOHNATUME OF YOLUNTEER DATE SIGNED SIGHATURE OF LEGAC CURROTAR (I waluntear 1
& & minor}
H-4
EAMANENY ADOAESE OFf VOLUNTEER TYRPED OF FRINTED NAME AND RIQHNATURE OF [OATE SIGHED
WITNESLS




FART 8- TO RE COMPLETED BY INVECTIGATOR fcwnid)

Risks from the experimental procedures are minor. It is possible that you may feel
emotional and mental changes after 48 hours of sleep deprivation; however, those should
not be severe. Prior studies have deprived individuals of sleep up to 72 hours without
serious side effects. The recovery sleep at the end of each trial should result in full
recovery of any residual effects. The catheter(s) that are placed in your arm vein may
produce some discomfort initially and some bruising occurs rarely, Local infection and
thrombophlebitis (blood clot) can also occur with intravenoys catheters, but are
extremely uncommon. The total amount of blood sampling is not expected to exceed 70-
100 ce (5-6 tablespoons) per trial. This is far less than the amount for a routine blood
donation. :

The 5LT, EEG recording, physiological monitoring, and mental tests should produce
no undue discomfort.

GHATUNE OF YOLUNTEER DATE LIONED SIENATURE OF LEUAL CUAROTEN (I valunterr ——1
s & minor}
H-5
AMANENT ADDMEER OF VOLUNTEER TYFEQ QR PRINTED MAME ANO EIGNATURE OF DAYE EIQMED
wWiTHNEES




FAAY 8 TO BE COMPLETED BY INVEETIGATVOR feontd)

d-AMPHETAMINE

Possible Risks and Side Effects

As you may know, amphetamines have been known to be stimulant drugs for many
yeats. They have been extensively studied and are approved for clinical use.
Amphetamines have a broad range of effects. These effects include increased heart rate
and blood ptessure and evidence of nervous system stimutation, including increased
alertness, vigor, energy, and talkativeness. Possible side effects include tremor,
nervousness, confusion, restlessness, insomnia, headache, and dryness of the mouth.
There has heen the extremely rare occurrence of a psychotic reaction with hallucin-
ations. Occasional individuals find amphetamines produce feelings of fatigue.

In the event that side effects become severe, a second medication {chlorpromazine)
would be used to reverse the effects of amphetamine.

There is no evidence that exposure to single low doses of amphetamine has any
‘ serious possibility of causing drug dependence.

If you have heart disease, epilepsy, psychological problems, high blood pressure,
diabetes, thyroid disorder, allergies to amphetamine or similar drugs, or are taking MAQ
inhibitor or other antidepressants, you should not participate in this study.

INATURE OF VOLUNTEER DATE SIOMED NCRATUREOF CEUYAC CUKROTER (1Y waluntesr |
b» & minar)
H-6
RMANENT ADORECLE OF VOLUNTEER TYPFED QR PRINTED HAME AND EIANATURE OF DATE £14MED
WITHEES
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T . L . 4 T

METHYLPHENIDATE

Possible Risks and Side Effects

- Methylphenidate is a stimulant drug, related to amphetamines. It has been
extensively studied over the last 30 years and is used clinically in the treatment of
hyperactive children and certain sleep disorders. The effects of this drug are similar to
that of amphetamine and include increased heart rate and blood pressure, and evidence
of nervous system stimulation including increased alertness, vigor, energy, and
talkativeness. Possible side effects include tremor, restlessness, nervousness, confusion,
insomnia, headache, and dryness of the mouth. There has been the extremely rare
gccurrence of a psychotic reaction at this dosage.

In the event that side effects become severe, a second medication (chlorpromazine)
would be used to reverse the effects of methylphenidate.

There is no evidence that expasure to single low doses of methylphenidate wiil lead
to the possibility of stimulant drug dependence.

If you have heart disease, epilepsy, glaucoma, psychological difficulties, high blood
pressure, diabetes, thyroid disorder, allergies to methylphenidate or sirnilar drugs, or are
taking MAQ inhibitor or other antidepressants, you should not participate in this study,

AHATURE QF VOLLNTEEA OATE EIQGMED SIGNATURE GF LECAC GUXROTEN I walanizer i
= & minor)
H-7
AMAMENT ADDRAERR OF YOLUNTEENR TYrEQ O PRINTED NAME AND CIGHATURE OF OATE SIOMED

WITHERS




FART B - TO BE COMPFLETED &Y INVESTIGATOR fowntd)

NICOTINE

Possible Risks and Side Effects

As you may know, nicotine is contained in cigarettes, Nicotine has a broad range
of effects which have been well studied for many years. These effects include increased
heart rate and blood pressure, increased sweating, and occasionally tremor. Side effects
include dizziness, blurred vision, nervousness, nausea, headache, and vomiting.
Qccasional patients experience brief pain at the injection site. Nicotine will be
administered by an intravenous infusion for up to 30 minutes. The intravenous catheter
will then be withdrawn. '

Should side effects become severe, the infusion would be discontinued. Side effects
that have been seen disappear rapidly after administration of the drug is stopped.
However, if side effects persisted, a second medication (mecamylamine) wauld be
administered to reverse the effects of nicotine. Should serious side effects occur, you
would not be expected to continue with the study.

If you have heart disease, asthma, ulcer disease, active thyroid disease, pyloric
stenosis, uncontrolled high blood pressure, diabetes, narrow angle gluacoma, substantial
prostate enlargement, epilepsy, or allergies to nicotine you should not paticipate in this
study.

Mecamylamine and nicotine have been administered together without serious side
effects. Mecamylamine alone can cause blurred vision, dizziness, dry mouth, abdominal
cramps, and slowness in urinating.

AMATURE OF YOLUNTEER DATE EIONED SCHAYURE OF LECAL CUXAOTER 7 valonTorr
iz & minor)
H-%
INMANENT AGOMESS OF VOLUNTEER TYPEQ OR FRINTED NAME AMD SIQNATURE OF OATE LIGNED
WITNECE
|
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L-DEPRENYL /TRANYLCYPROMINE

Possible Risks and Side Effects

I-Deprenyl and tranylcypromine are both similar drugs which inhibit the action of
an enzyme in the body (MAO). They are used clinically here and abroad as
antidepressants and in the treatment of Parkinson's disease. They are usually given on a
chronic basis, but will only be given once during each study session. Acute effects of I-
deprenyl or tranylcypromine are modest, but could include a sense of stimulation,
alertness, or activation. Blood pressure and pulse may be briefly elevated. Possible
acute side effects include uneasiness, a sense of overstimulation, nervousness, insomnia,
headache, dizziness, and dryness of the mouth. If they occur, these effects should fade
very quickly.

One additional precaution needs to be explained to you. As these drugs when given
on a chronic basis inhibit a normally occurring enzyme in the body, they impair the body's
ability to deactivate a substance called tyramine, present in certain foods, and certain
other drugs that can mimic the action of tyramine. Exposure to these compounds or
foods can lead to high blood levels of tyramine and convergent high blood pressure,
Patients who are on these drugs chronically are consequently placed on some dietary and
medication restrictions,  Although the risk of adverse reactions from a single dose is
extremely low, we will ask that you restrict your diet for one week after the study is
completed and avoid certain medications. These restrictions are listed on the attached
sheet, If you do require any medical treatment within one week, you should tell your
treating physician that you have had a single dose of an "MAQ Inhibitor".

If you have heart disease, epilepsy, psychological problems, high blood pressure,
diabetes, thyroid disorder, allergies to MAQ inhibitor drugs, or are currently taking
antidepressant drugs, you should not participate in this study.
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MAC INHIBITOR DRUG INCOMPATIBILITIES

CONTRAINDICATION
Stimulants: Amphetamines ("pep pills"); cocaine; weight reducing or
: antiappetite drugs
Decongestants: Sinus, hay fever, cold tablets; nose sprays or drops,

asthma tablets or inhalants, cough preparations (or any
products containin§ ephedrine, phenylephrine, or

phenylpropanclamine
Antihypertensives: Methyldopa, guanethidine, reserpine
Antidepressants: Imipramine, desimipramine, chlorimipramine
MAOls: Tranylcypromine after other MAOs
Sympathomimetics: Dopamine, metaraminol

RELATIVELY CONTRAINDICATED (MARKED POTENTIATION)

MNarcotics: Meperidine (pethidine)
Sympathomimetics: Epinephrine, norepinephrine, isoproterenosl
General anesthetics: All

SOME POTENTIATION POSSIBLE

Narcotics: Morphine, codeine, etc,

Sedatives: Alcohol, barbiturates, benzodiazepines
Local anesthetics: Containing vasoconstrictors
Hypoglycemic agents: Insulin, tolbutamide, chlorpropamide

INSUFFICIENT KNOWLEDGE

Antidepressants: Maprotoline, amoxapine, trazodone
INATURE OF VOLUNTEER DATE SIGNED SGNATUNE OF LEGAC GUARDTAR (I valunferr—
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MAOQ INHIBITOR. DIETARY RESTRICTIONS

Examples
Aged, matured cheeses (unpasteurized) Cheddar, Camembert, S5Stilton, Bleu,
) Swiss
Smoked or pickled meats, fish, or poultry Herring, sausage, corned beet
Aged/putrifying meats, fish, or poultry Chicken or beef liver, pate, game
Yeast or meat extracts "Bavril®, marmite, brewer's yeast

(beware of drinks, soups, or stews
made with these products)

Red wines Chianti, burgundy, sherry, vermouth
Italian broad beans Fava heans
HATURE OF VOLUNTEEN ‘GATE SIGNED ITGHATURE OF LEEAT GUEROTAR [I7 volunlfaer
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OTHER PERTINENT INFORMATION

1. Confidentialitys When results of a study such as this are reported in medical journals
or at meetings, the identification of those taking part is withheld, Medical records are
maintained according to current legal requirements, and are made available for review as
required by authorized users only under guidelines established by the Federal Privacy
Act.

2. Payments: Payment is at the rate of $300.00 for one three-day study session.

3, For information regarding the rights of research subjects, please contact the Center
Judge Advocate Office at (301) 576-4096, 4097,

INATURE OF VOLUNTEER DATE SIQMED RIGHATURE OF LECAL TURKROTER ([T volunleer ]
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PRIVACY ACT STATEMENT

The purpose for requesting personal (e.g., health, sleep habits) information is to
provide the minimum information necessary to determine if you satisfy the specific
criteria for participation in this study.

This information may be used to provide full documentation of investigative
studies; conduct further research; teach; compile statistical data; adjudicate claims and
determine benefits; and report medical conditions required by law to other federal, state,
and local agencies. It may be used for other lawful purposes including law enforcement
and litigation. Even though permitted by law, whenever possible, these personal data will
not be released without your consent.

The disclosure of requested information is voluntary. If the information is not
furnished, and/or not available from other sources, your voluntary participation in this
investigational study may be precluded,

I understand that a copy of the Volunteer Consent Sheet, together with a copy of
this form, may be placed in my records as evidence of this notification, and additional
copies may be retained permanently by the investigator and the L.5. Government. I have
received or have declined to accept a copy of the Volunteer Consent Sheet and a copy of
this form which [ may keep,

Volunteer Signature and Date Signed



Bt ITTAL SLIP /% \/rr)i‘ o ¥

TO: (Namw, office symbol, Iom numbes, Initiais Dat
building, Agency/Fost)
1. £ 0L 7 YAaxmri
2.
3.
4.
5.
Action Flla Note and Raturn
Approval For Claarance Per Cofivarsation
As Requested For Cormaction FPrapars Raply
Cltoulate For Your tnformation Sea Ma
Comment Investigate Signaturs
Coordination Juntity
REMARKS
frremd !
y = o e
ﬁﬁﬂ(‘"{;f‘{ e At gl frrme=d
. X \ =
bo p brprodt ee wnr ot s S0k
A A 34 (o sk
evieu, LF v e
"f\ ! ! /I.F,ép/ L ';’_.

-

CriEcal ¢ orrttET ts 7 A el
-~ p“’/{c‘/ & _f"f?({rﬁ

Lieer

Lo AT PR TR
raﬁfﬁrﬂmﬁ@ﬂmawm‘ﬁﬂm o e _.) - £
Fo JuME 7 EACh

CJU(L/"A;(Q {a € ,:5"/ . o
euttine woll #1350 fe S e €1 /

ra ot et 4
ryself w pace o Thew (et reew e

DO NOT yuse thia form aa o RECORD of approvals, concurrences, dispoasl
claarances, and wimilar actiona

FROM: {Namw, org. symbal, Agancy/Post) Room No ~Bldg.
r
. Phone No.
041102 OPTIONAL FORM 41 (Rev, 7-78)

hnmnunzon
o« U.5. G.P.0. 1982-387-346 FPMR (41 CFR}1Q1-11.208



OSITION FORM

& AR J40-15; tha propanent agancy (s TAGO.

YMBOL SUBJECT
-UWI-C Comments o0 S/ecp € 400770 2w
_<chopharm Study Group FROM Chairman, DATE & J‘u// 5 CMT 1
J/fﬂﬁg Sbétgfqmya Psychnpharm Study Group
- s L e e ._‘T/r"’é:' b
/ ﬁ»’: s .-.f;.:"'ﬂ‘:,_. 4'_‘-_-;“" r:'iﬁﬁ’."—",‘f{“ =l 3 s ")"' ) -

C."‘U‘n’/é'?fr"ﬁ‘x’;’ o ELm e b e v ¢

f'fc_,f/{'/g'/g:; f’fpff’"’ﬂ"‘—""gf‘s

el a5 C/cd"_-‘? ('_[r sl -

f;ﬂ' ’yﬁuhf

) e -
L o / - /
e S [
" - .

/ f‘{,r"fd' & (;,:f“jr_'fv’bfﬁ"/
ﬂ/; P

Cféuffﬂfrw“f“h

CPT Vince 0'Donnell, Dept. Behav. Biology

LTC G.L. Belenky, Dapt. Behav. Biology

Or. Fredexick Hegge, Dept. Behav. Blology

COL Frank Jones, Dept. Milit. Psychiartcy

0r. Jean Kant, Dept. Med. Neurosclences

CPT John leu, Dept. Med. Neuroeclences

Dr. Frank Tortella, Dept. Med. Neurosclencaes

CPT Jeffrey Witkin, Dept. Med. Neurosciences

Rick Manning, Div, NP

~__QL—E:&1_Iyner ‘biv. of NP .

Mr. Peyrton Hilliams,'ﬂq, WRAIR

5/5‘ oo ey
Aac] e ﬁ?ﬁcﬁ.ﬂfﬂ E/ﬁ'c/__

DA M o4aaR PREVIOUS EOITIONS WILL QE USED

’
#U, 5.G.P.0, 190218654 [



