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ABSTRACT

Perchloroethylene (PCE, tetrachloroethylene} vapor is commonly found in
the workers! enviromnment in dry cleaning establishments and industrial
degreasing operations, Since many of these workers are sometimes
additionally exposed to drugs which might exacerbate any effects of PCE
on the central nervous system, a study was conducted to evaluate the
potentisl interaction of PCE and such drugs on the behavioral and meuro=-
logical function of volunteer subjects.

Six volunteers of each sex were examined and found to be in good health
both mentally and physically. Alcohol in the form of 100-proof vodka
and a mild antidepressant in the form of diazepam were chosen as the two
drugs to be added one at a time to the PCE vapor exposures. All high
dose levels were selected on the basis of an expectant mild but measur—
able behavioral or neurological effect: @, 25, or 100 ppm PCE; G, 6,01
10 mg/day diazepam, and 0.0, 0.75, or 1.5 ml vodka/kg body weight. All
exposures were replicated, and testing was performed in a double-blind
mode. Blologic sampling and analysis confirmed the body burdens of PCE,
ethanol, and diazepam during testing.

A battery of neurological and behavioral tests,comprised of the following,
were administered at the peak blood levels of the drugs: Michigan eye-
hand ccordination, rotary pursuit, Flanagan coordination, saccade eye
velocity, and dual-attention tasks. 1In the midst of these tests, the
subjects completed the Lorr-McNair mcod evaluation test. In addition,
electroencephalogramg were recorded for spectral density analysis during
the exposures,

Data analysis revealed that subjects exhibited a decrement in performance
of at least one test while on each drug alone at the highest dose level,
but no interaction with PCE could be demonstrated in any test for either
combination, In addition, there was no consistent effect of PCE alone

on the EEG of any subject,as had been previously repcrted for a

different group of subjects. These results lead us to conclude that

under the conditions studied, which simulated worker exposures to PCE

and the drugs diazepam or alcohol, the subjects demonstrated rno decrements
in neurological or behavioral performance that could be attributed to

the addition of PCE exposure to drug consumption.

Decrements in performance of the Michigan eye-hand coordinat:ion, rotary
pursuit, and Flanagan coordination tests due to alzchol consumption
reinforce the known hazard of the use of this drug in the workplace,
Decrements in performance associated with diazepam dosirg were more
subtle, with a significant effect on the performance oZ the rotary
pursuit test oniy. A repeat finding of a slight but statistically
significant detrimental effect upon the performanc= of the Flanagan
coordination test at the highest level of PCE evposure was noted.
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INTRODUCTLION

Perchloroethylene (PCE), chemically named tetrachloroethylene, is widely
used in industry as a dry cleaning and degreasing agent. Its lipophilic
character, stability, and relatively high boiling point of 121° C make
it an ideal solvent for these uses as far as its physical properties are
concerned, However, its pharmacologic property of central nervous
system depression, or narcotic effect, requires that a value be set for
the maximum time-weighted average exposure during which a worker in-
haling its vapor can work safely and free from hazard. The documenta-
tion (American Conference of Governmental Industrial Hygienists, 1971)
for setting the Threshold Limit Value (TLV) for PCE in workroom air at
100 ppm suggests that this concentration will prevent serious marcotic
effect. More recent work from this laboratory (Stewact, et al., 1974)
suggests that the margin of safety of this TLV is rather minimal, even
in sedentary workers, if coordination tests and subjective EEG analysis
of volunteer subjects are used as criteria for measuring naercotic ef-
fect. The question then arises as to the degree of hazard the workman
presents to himself and others if the effect of ancther "depressant" is
added to any central nervous system depression experienced as a result
of the TLV (0OSHA standard) exposure to PCE vapor. The objective of this
study was to answer this question in a laboratory setting.

Ethanel, in the form of alcohol in commercial vodka, was chosen as a
central nervous system "depressant" which is sometimes consumed by
workers and therefore could Increase the hazard of simultaneous exposure
to PCE. A second "depressanﬁ" drug chosen to be given during PCE ex-
posures was diazepam (VALIUM - Roche). It is widely prescribed on an
outpatient basis for relief of tension and anxiety (Roche Laboratcries,
1975) and thus is also avallable to workers exposed to PCE. Obviously
there are several other drugs that are general depressants of the cen-
tral nervous system (Levine, 1973}, but these two were the besc candi-
dates for this study because of i‘helr widespread use and their predic-
table action. They were given singly, and in combination with PCE
exposure, but never in combination vith eack other,

Volunteer subjects of both sexes were recruited from the general popu-—
lation, and after it was determined that they were medicaily, plysi-
cally, and neurologically hezlthy, they were asked to participate in
biochemical, behavioral, and neurological testing while being exposed to
no chemicals, PCE alone at two concentrations, ethanol glona at two dose
levels, PCE plus ethanol, both at two levels, diazepam medication alone
at two levels, and PCE plus diazepam medication, both at two levels.

The Occupational Safety and Health Agency (OSHA} standard of 100 ppm was
chosen as the maximum PCE exposure level, and, in order to equilibrate

the body hurden rapidly rather than . - i several hours, subjects exercised
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moderately (approximately 50K) on bicycle ergometers for 1/2-hr early in
each exposure day. The lower level of exposure chosen, wherein no
depressant effect would be expected yet the odor would he detected, was
25 ppm PCE (Stewart, et al., 1974). The two dosages of vodka, given as
approximately 10 to 20Z in julce, were selected for each subject indi-
vidually by a physician. The desired blood alcchol levels were 40 and
80 mg/dl, the lower level selected to assure an alcohol taste in the
"eocktail", and the upper level one after which the subjects would not
be inebriated to the point of being 111. These levels were attained
with dosages of approximately 0.75 and 1.50 ml 100-proof vodka/kg body
weight. Diazepam dosages of 6 and 12 mg/day were originally selected as
no-effect and low-effect doses for this medication (Roche Laboratories,
1975). When it was found that the 6 mg/day (2 mg t.i.d.) may have
caused measurable central nervous system depression, the high dose was
reduced by the attending physician to 10 mg/day (5 mg b.1i.d.).

The original schedule for the repeated exposures to the PCE, alcohol,
diazepam, and combinations is shown in Table I. As required for any
behavioral testing, control aad high dose exposures were replicated im
order to make it possible to estimate any interactive effect on a sta-
tistically reliable basis (Crow, Davis, and Marfield, 1960). The pro-
cedures used for testing are described in detail in the following sec~-
tion on METHODOLOGY. In the subsequent section on TEST CONDITIONS, the
conditions that existed as the subjects underwent behavioral and neuro-
logical testing are described, while the next section reveals the results
of this testing. The final section,entitled DISCUSSION,assimilates the
results of the many tests carried out and puts them into a proper per-
spective regarding the overall CONCLUSIONS of the study.



METHODQLOGY

SUBJECTS

Recruitment of volunteer subjects was carried out by placing a notice in
the College's What's Happening sheet, contacting former subjects, and by
a commercial temporary help organization. Prospective volunteers were
briefly informed of the purposes and terms of the study and then given
comprehensive medical examinations. This examination included the
following: the completion of a health questionnaire by the prospective
subject; a history and physical examination completed by the examining
physician; an ORTHO-RATER visual performance profile; a 12-lead electro-
cardiogram; a neurological examination including cranial nerves, mus-
cles, reflexes, gait, alternating motor rate, and coordinaﬁ;on, by the
physician; a complete blood count; a urinalysis (COMBISIIX - Ames); a
pregnancy test (FREGNOSIS) for females; and a battery of clinical
chemistries (CHEM-SCREEN-25, Medpath, Inc., inciluding calcium, phos-
phorus, BUN, creatirine, BUN/creatinine ratio, glucose, uric acid, total
protein, albumin, A/G ratio, SGOT, SGPT, LDH, total bilirubin, direct
bilirubin, alkaline phosphatase, gamma glutamyl-trans-peptidase, amyl-
ase, sodium, potassium, chloride, cholesterol, beta-lipoproteins, total
lipids, and thymol turbidity).

Prospective subjects who were found to be physicslly fit for the study

by the passing of the comprehensive medical examination were then
oriented more completely by a faculty member regarding the purpose,
procedures, risks, benefits, and alternatives of this study. In addition,
they were told that they could withdraw from the study without prejudice

at any time, Each prospective subject received a compilation of printed
information, They were encouraged to ask questions 1f there were unresolved
problems. They were then asked to complete the Informed Consent Questionnaire
(Appendix I} and NIOSH Participant Document giving informed consent.

All volunteers participated in a pulmonary function teast (computerized
expirogram) and neurclogical test (electroencephalogram) before the exposures
began in order to obtain their baseline values.

The health of each subject was continually monitored with dailysbrief
medical examinations prior to exposure, including blood pressure,
temperature, subjective signs or symptoms, numbers of hours sleep the
previous night, alcohﬁl consumption since the previous exposure, and
urinalysis (COMBISTIX™ ~ Ames), and with weekly complete blood counts
and clinical chemistries (CHEM-SCREEN-25}. Whenever any out-of-neormal
range values appeared, additional testing was carried out as necessary.

The electrocardiogram (EKG) of each subject was monitored intermittently
wvhile in the chamber and continuously while exercising. This was

3



accomplished with telemetered lead IT EKGs using SPACELABS, INC. Biotel
170 transmitters and receiver/cardiotachometers, and a single channel
recorder for permanent recordings.

Subjects were paid weekly for the total number of hours spent at the
laboratory. At the end of the study, each subject who had completed the
study was paid a bonus.

EXPOSURE LEVELS

The exposures to PCE were conducted in a controlled-environment chamber
6.1 x 6.1 x 2.4 m in size, which was adjoined by a 1 x 1.5 x 2.4 m
toilet facility and a 2.1 x 2.3 x 2.4 m room shielded against electro-
magnetic radiation. Both the toilet facility and the shielded room were
ventilated by air from the chamber. This three room complex had its owm
independent air handling system and 2ll outside docrvys were self-sealing
when cloged. Air flow through the complex was approximately 42 cu m per
min and approximately 25X of this flow was exhausted, causing a slight
negative pressm e within the complex at all trimes. Air temperature was
maintained r 21-22° G while relative humidity ranged between 45-55X.
The PCE vapo. was introduced by sweeping the concentrated vapor from a
warm flask with a stream of aly into the chamber's circulating air. A
reciprocal dual-piston pump (MODERN METALCRAFT) maintained a steady flow
of liquid PCE into the flask. A manually operated set of coordinated
valves in the air handling system was used to control the concentration
of PCE in the chamber atmosphere. This concentration was continuously
recorded by an infrared spectrometer (MIRAN I, Wilks Scientific Corpora-.
tion) equipped with a 20-m path-length gas cell which was continuously
flushed with alr drawm from the chamber through a 6.35mm diameter
polyethylene tubing. The absorbance at 10.9 p was measured through a
path-leangth of 5.25 m. The infrared signal to the recorder was monitored
each second by an on-line PDP-12 (Digital Equipment Corp.) computer,
which displayed the mean vapor concentration, as compared to standards,
for each 30-sec time interval of exposure and calculated the daily time-
weighted average exposure for each individual subject. Calibration
standards of PCE in purified air were prepared in saran bags and ana-
lyzed before and hourly during each daily exposure.

A second independent chamber monitoring system using the gas chromatograph
(GC) as the measuring instrument was used for back-up of the infrared
system. The GC system was equipped with an automatic sampling device
that swept a sample of the chamber atmosphere into the carrier gas (Nz)
of the chromatograph every three min. The Varian Aerograph Model 9007°GC
was fitted with a stainless steel column, 36 x 0.32 cm, packed with
Porapak Q, 60/80 mesh. The column was preconditioned at 200° ¢ for 24

hr prior toc its use. Throughout the study, the column was kept at 180°
when it was not in use. The operating conditions of the GC were:

carrier gas flovw rate of 35 ml/min, column temperature, 180° C; injection
port, 150° C; and flame lonization detector, approximately 250° C. Peak
heights of chamber atmosphere samples were compared to peak heights of
calibration atandards prepared in saran bags and swept through the

system from the chamber. Calibration standards were preparad indepen-
dently by two individuals, and the measured concentrations of PCE in the

4



chauber atmosphere by the two monltoring systems had to agree before
subjects were allowed to enter the chamber. The twos systems were cross-
checked frequently during dally exposure to assure that the concentration
in the chamber was correct.

A commercial vodka (SMIRNOFF, 100-proof) was added by measuring cylinder
to a partial cup of juice (tomato or orange, subject's choice) to give a
final ethancl concentration of approximately 202 in each "cocktail".

Ice was added. The total dose of ethanol was divided equally between
two "cocktaila", each given to the subjects fo sipping over a 15-min
period. On all nom—-alcohol days, the vodka was replaced with juice.

The diazepam (VALIUMR) dosage and placebo in capsule form were prepared
by a registered pharmacist. A number of 2-mg tablets of VALIUM were
ground in a mortar and pestle and refilled into an equal number of
gelatin capsules for the low dose of 6 mg/day (2 mg ¢.1i.d. at mealtime).
Placebo for this dose level was prepared by filling corn starch powder
into the same size gelatin capsules., The subjects were given sufficient
capsules containing either the diazepam or placebo each Friday afternoon
to start dosing that evening and continue through the weekend. Then on
Monday morning they were eacu given an additional number of capsules to
last through the week to Friday noon. During the exposure days, the
second capsule of the day was consumed with the first glass of julce
rather than with lunch. After the first week of study with diazepam at
6 mg/day and resultant drowsiness in some subjects, the decision was
made by the physiclan to reduce the high dose from 12 to 10 mg/day. The
Pharmacist prepared 5-mg capsules (5 mg b.i.d.), and similar corn starch
placebos, which the subjects were advised t:0 take at breakfast and
supper, 2rxcept for the exposure days when they took the second capsule
with the juice while in the chamber. As will be noted in the schedule
later, thie¢ dose was given to subjects an hour prior to behavioral
testing. .

EXPOSURE SCHEDULE

As shown in the original schedule (Table 1), exposures were to¢ take
place over eleven weeks during a three-month period. The timing of the
plan required that this schedule be carried out betwzen October 1 and
December 25, and allowed only the Thanksgiving week for possible re-
peats. Fortunately, a minimum of repeats was required. Some of the
testing equipment, specifically that for the electroencephalograms,
saccade velocity test, and dual-task test,was not totally operable
during the first three weeks of the schedule. Because Week 1 was a
training week, and Week 2 was scheduled to be repeated as Week 6, these
were no problem. Only Week 3 needed to be repeated, and this was ac-
complished (sece Table II) by moving Week 12 to Week 9, moving Week 11 to
Week 12 and repeating Week 3 as Week 11.

BIOCHEMIC .

Breath samples were obtalned from subjects by the 30-sec breath-holding
technique, with subsequent collection of the alveclar breath in SARAN
film bags (Stewart, Hake, and Wu, 1976). When collected in the chamber,
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care was taken to exclude chamber air. The breath samples were analyzed
for PCE, and ethanol when needed, on the same day as collected.

A Varian Aerograph Model 2700 gas chromatograph (GC) equipped with a
hydrogen flame ionization detector was used to measure the PCE and
ethanol in aliquots removed from the breath bags by syringe. The GC was
fitted with a stainless steel column, 1.8 ¥ x 0.32 cm, packed with FFAP
on Chromosorb W, 80/100 mesh. The column was preconditioned at 200° C
overnight prior to use. The operating conditions of the GC were:
helium carrier gas flow rate of 40 ml/min; column temperature, 100° GC;
injection port temperature, 210° C; and detector temperature, _ 220° C.
Standards at a mirimum of three concentrations of PCE, and ethanol when
needed, were prepared daily in purified air. A single 1l-ml injection
was normally made from each breath bag, except when overlapping or poor
peaks were encountered. The concentrations of the PCE and ethano]l were
obtaired by direct comparison of peak heights to standards, and were
reported in ppm (volume per volume).

All blood samples were withdrawn with VacutainerR tubes from antecubital
veins, filling the tube to equalize the inner pressure to atmospheric.

A 2-ml aliquot was removed and introduced into a 40-ml capped (Saran
film liner) glass vial containing 1 ml aqueous solution of 1 ppm ethyl
benzene as internsl standard for PCE, and 50 mg/dl isopropyl alcohol as
internal standard for ethanol when needed. The mixture was shaken and
warmed to 37° C in a water bath. Two l-ml aliquots «f the headspace
were removed for PCE analysis, using the same GC and conditions as for
the breath samples. The blood ethancl was assayed by removing two 1-ml
aliquots from the head space of the vial and injecting into a second GC
with a Porapak Q, 60/80 mesh column. The operating conditions for this
GC were slightly different with a columm temperature of 180° C; injec-
tion port, 180° C; and detector, 250° C. A second GC was needed for the
ethanol assay beceuse of the much higher concentration of this volatile
in the blood. Calibration curves (peak height ratio of PCE or ethanol
to appropriate internal standard versus concentration) were prepared
daily. The concentration of PCE and ethancl in the unknown were ob-
tained directly from the calibration curves and reported as ppm (by
welght, assuming sp. gr. of blood equals one) of PCE and mg/dl of
ethanol.

The methed of Garriott (1975) was followed for the analysis of diazepam
in blood. Five ml of blood was assayed in duplicate for this medi-
cation. The procedure involved an extraction with n-butyl chloride from
blood made basic with conc, ammonium hydroxida, re—extraction inte
aqueous HCl, and final extraction by chloroform from the alkalinized
aqueous solution. Aliquots of the chloroform extract were injected into
a GC and peak heights were compared directly tc standards. Diazepam
blood levels were reported in pg/dl.

BEHAVIORAL
Behavioral testing was carried out immediately upon entry into the
chamber (saccade velocity and Michigan eye-hand coordination) and again

50 min after exercise (complete battery). The Mf<higan eye~hand
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coordination, rotary pursuit, and Flanagan coordination tests were
carried out in the environmentally-controlled chamber, but they were
separated by carrel walls or a curtain, while the saccade velocity and
dual-attention tasks tests were carried out in isclation in the shielded
room adjacent to the chamber,

The Michigan eya-hand coordination test was developed by Pook (1967).
The hardware consisted of a flat,eight-inch square hoard with 119 0.32-
cu diameter holes which were connected by a 2ig-zag line (see Figure 1).

_ The subject, following the line from start to finish, placed a stylus to

the bottou of each hole as rapidly as possible. Timing with an electri-
cal stop clock was started with the withdrawal of the stylus from the S
hole, and the elapsed time to the insertion into the F hole was recorded.
A subject who missed a hole in the zig-zag line was required to start
over. Each session conmsisted of four trials from which the elapsed
times were totaled for that session's score. The instructions for the
staff person giving the test are given in Appendix II. Each session
took approximately 5 min to complete and record the testing.

The rotary pursult test was carried out with a photoelectric rotary
pursuit apparatus with a circular template (Lafayette Instrument Cc.,
Model 30013). In this test, the subject, standing at a comfortable
distance from the table on which the apparatus was placed, was required
to follow the light in its horizontal, clockwise, circular path on the
top of the apparatus with a wand containing an electric eye. The wand
was held in the hand used for writing. The sensitivity setting of the
light was always at 10 units. After a 30-sec warm-up at 10 rpm, the
subject “pursued" the light for 45-sec intarvals at 15, 30, 45, and 60
rpm. The apparatus measured the time-off target in hundreths of a
second, and the "errors" or number of times off and back on the target,
during each 45-sec trial. The staff operator recorded these numbers for
each 45-sec interval, The instructions for the staff persons giving the
test are given in Appendix IIT.Each session took approximately 5 min to
complete and record the testing.

The Flanagan coordination test used is published by Science Regearch
Associates, Inc., 259 E. Erie St., Chicago (Flanagan Aptitude Classi-
fication Test, 7A, Coordination). This test required that the subject
rapidly follow a spiril pathway (see Figure 2) with a pencil, touching
the sides of the pathway as few times aas poasible. The staff operator
started each trial with the words "pencil down, ready, begin." The
subject was allowed 40 sec to complete each of six spirals. The first
two were considered practice and the last four were scored and totaled.
The total acore depended upon the longeat distance attained in each
spiral minus the number of times the sides of the spiral pathway were
touched with the pencil. This test took approximately 5 min to perform.
Scoring was carried out by visual Inspection of each spiral, and though
done by several staff peraony. {he same person scored all of the tests
for a given subject througho::¢t the entire study.

The saccade velocity test, which used electrooculography (EOG), was
furuished by NIOSH. Tha design was based upon work by Dr. LRubert
Baloh and associates at UCIA (1976). Horizontal eye movements were
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differentially recorded from electrodes fixed lateral te both ocuter
canthi and to the forehead for reference ground while the subject's head
was mechanically fixed using a bite bar. The stimulus used ro elicit
eye movement was a semi-circular array of 32 small red lights, 15 cm
apart, arranged on a black plywood stand and approximately 76 cm from
the subject's eyes. A programmable digital-logic system was used to
control the lighting of the stimuli, acd a FM tape recorder was used to
record the amplified electrooculogram. This test was carried out in a
completely isolated, weakly 1it room adjacent to the chamber, with the
subject only required to stay alert and turn the eyes to the red stimu-

lug light as rapidly as possible, This test required approximately 5
min.

The dual-attention tasks test used the same room and equipment setting
as the saccade velocity test. The semicircular array of ved lights
included one white light at the center of the arc directly in front of
the subjact. The two tasks, as reported by Moskowitz and Sharma (1974),
were differentiated by the blinking or non-blinking of the white light.
The blinking task required that the subiect count the random number of
times the white light blinked, and release a hand-held microswitch as
rapidly as possible when a peripheral red light appeared (1 sec dura-
tion). A tone signaled the start and the stop of each trial, and there
were ten trials in each session. Programmed equipment allowed the
center white light to blink randomly 11 to 19 times during each 20-sec
trial, and a peripheral red light to light at random two to four times.
Timing instrumentation recorded the red light response time, and the
subject entered the number of blinks of the white light on a 10-digit
keyboard. The non-blinking white light task simply required the subject
to release the hand-held microswitch as rapidly as possible when a
peripheral red light came on, meanwhile focusing the eyes on the white
light. Again, the peripheral red lights appeared two to four times over
each of ten 20-sec trials. The timing instrument recorded the response
time. The total elapsed time for this test was approximately 10 min,

NEUROLOGICAL

Within five min of entry into the environmental chamber, and within ten
min prior to exit, each subject performed a modified Romberg and heel-
to-toe equilibrium test which was videotaped for later inspection 1if
necessary. The test consisted of standing upon each leg singly with
arms at the gide for a minimum of 3 sec, and walking heel-to-toe in a
straight line for approximately 1.5 m. This was firat done with the
eyes open and then repeated with eyes shut. A staff person, viewing the
performances from outside the chamber, recorded each subject's perfor-
mance as +, +, or -.

For the spontaneous electroencephalagrams (EEGs), the subject sat
upright in a comfortable recliner chair with a back high enough to fully
support the head and neck. The chair was located in igclation in the
shielded room adjacent to the chamber. There was no room lighting
during the tests. The EEGs were recorded on an eight-chkann=sl GRASS
Model 7 polygraph using gold-plated silver electrodes oriented on the
scalp according to the 10-20 International System (Jasper, 1958)., The
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leads utilized and their corresponding electrode geometry are shown in
Figure 3.

The firat four chamnels listed in Figure 3 were linked to the analog/dig-
ital converters of a PDP-12 computer (Digital Equipment Corp.). Power’
spectral analyses of these channels were obtained by taking fast Fourier
transforms of the data sampled at a rate of 256 Hz for four pairs of
four-sec epochs, or a total of 32 sec. The frequency range of the
spectra was 0 — 31.75 Hz in 1/4 Hz intervals. The computer program
printed and plotted the spectral energy within 1.75-Hz bands from 0 to
31.75 Hz, the spactral energy within the alpha (8 -~ 13.75 Hz), delta
{0.25 - 3.75 Hz), theta (4.00 - 7.75 Hz), and beta (14.00 -30.00 Hz) EEG
bands, and the "dominant frequency," or the frequency that had the
naximum spectral amplitude. A three-point moving average smoothing
filter was applied to the raw spectral estimates prior to any compu-
tations,

The power spectra were generated three times during the exposure day,
once shortly after eantry into the chamber and twice approximately four
hours later. During each session, three 32-sec periods were analyzed
and stored on tane for later processing. These sessions were conducted
with the eyes closed, and were each preceded by having the subject
quietly relax in the darkened room for two min, after which he or she
clapped the hands loudly five times. This procedure standardized the
alertness of the subject. Fach sassion required approximately ten min.

PHYSIOLOGICAL

Exercise was carried out on four MONARK (GCI, Stockholm) bicycle ergome-—
ters at a padal rate of 60 rpm. Loads were individualized prior to
exposure in order to increase the average heart rate by 30 beats/min
over each subject's normal resting heart rate. Total ventilation could
be expected to increase three- to four-fold over sedentary levels (Kobin-
son, 1974). Heart rates were determined by FKG telemetry as described
earlier. Subjects used the same bicycle each day, adjusting the seat
height to comfort for the 30-min session.

SUBJECTIVE RESPONSES

Mocd assessment by completion of a subjective feeling inventory form
based upon the Lorr-McNair mood adjective checklist (McNair and Lorr,
1964) was measured on a daily basis. Each subject selected a personal
psuedonym for the study, and entered this psuedonym and the date at the
top of the form. The form contained 56 adjectives or phrases to de-
scribe mood and four phrases that required the following of simple
directiona (see Appendix IV)., Five variations of adjective sequence
were used in order to prevent memorization., Choice of boxes

to be chacked for each adjective were "not at all, a little, quite

a bit, and extremely.” The subjects were advised to "check the appro-
priate box - which indicates how you feel at that moment. Use your
first response.” This form took approximately 3 min to complete.

For scoring, the adjectives were arranged into nine groups according to
Davig (1971); depression (9 adjectives), carefree (9), friendliness (6),
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hostility (5), anxiety (7), cognitive gain (5), gullty-ashamed (3),
fatigued (3), and miscellaneous f9), and the group of simple direcrions
(4). In the last group, a correct answer was simply scored one point,
and zero if incorrect. 1In all othei. groups, "not at all" received 0O
value; "a little" - 1; "quite a bit" ~ 2; and "extremely" -~ 3, The
psuedonym code was broken by subject number only after the entire test-
ing and scoring were completed.

The subjective response form completed each hour when in the chamber is
rhown in Appendix V. Rows were provided for the keywords: headache,
nausea, dizziness, abdominal pain, chest pain, ENT irritation, other,
and odor, with the adjectives mild, moderate, and strong. Columns were
addressed: immediate, 1/2, 1, 2, 3, &, and 5 hr, and 1/2 hr post. The
subjects were advised to record only abnormalities with an appropriate
adjective, drawing a line through all rectangles when no abnormal sub-
jective response was present. These responses were checked daily by a
physician, and the forms were scored simply by noting the number of
subjects marking a specific response and the total times a response was
noted.

The form used for staff asgessment of the subjects' mood and behavior in
the environmentally-controlled chamber is found in Appendix VI. These
were completed at the end of each day, starting on Day 5 of Week 3 by
five staff persons who worked with the subjects but were not informed of
the PCE concentration or drug- or alcohol-dose levels.

DATA ANALYSIS

Methods used for the analysis of the voluminous data generated in this
study were several in number depending upon circumstances. Data fo
egtablish the TWA of the PCE exposures was handled by computer fitting
of standard curves and subsequent calculaticn of each 30-sec unknown and
averaging during chosen time pericds. PCE, ethanol, and diazepam hio-
chemical levels were treated by computerized two-tail t-test to deter-
mine interactive and gender effects.

Data from the subjective feeling inventory were entered into the com-
puter and analyzed for variance from the control mean by the t-test
method. Subjective response and staff assessment of subjects' mood

comparisons were made by simple calculation of means for each of the 18
exposure conditions.

All of the behavioral responses were quantitated by individual subject
and day of study (1 through 74). Concentration codes were as follows:
PCE - 000, 025, aund 100, corresponding to 0, 25, and 100 ppm PCE; di-
azepam - 00, 0l, 06, and 10, corresponding to no capsules, placebo
capsules, 6, and 10 mg/day; and alcohol - 000, 075, and 150, corres-
ponding to dosea of none, 0.75, and 1.5 ml 100-proof vodka/kg body
weight. The compiled raw data for the Michigan eye-hand coordinaticen,
Flanagan coordination, and the rotary pursuit tests were keypunched and
analyzed by computer at the Medical College of Wisconsin Computer Cen-
ter, while the data from the saccade velocity and dual-attention tasks
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tests were sent to NIOSK (Cincinnati) for analysis.,as per the contract.®
EEG power 8} ‘tra tapes were first analyzed in the Department to prepare
visual spectrs and compute summary descriptors and thern the resultant
descriptors werc statistically analyzed by the Computer Center. Missing
data were supplied by the usual method (Yateg) of handling missing data.
Only the reaponses from the nine subjects who finlshed the study were
analyzed.

Computerized programs couputed mean group responses for the behavioral
tests for each lay of testing. Because of the learning or conditioning
which occurred during the three-month period of testing, a "trend ad-
justed t-test" was used to plot the means versus each daily exposure
condition. For the trend adjusted t-test, a linesar trend line wvas fit
for each subject using the control days data only. The regression
response for each day was subtracted from the observed response. Then,
for each day the mean of adjusted observations was rasted versus zero.
Since each subject had an equal number of observations on each day, the
overall trend line represented the (unweighted) average trend line of
the nine subjects. This overall trend line, with 95 confidence bands
for a future average of nine subjects, was drawn on the three month
graph, along with the daily means.

The continuous variables were assessed by analysis of varliance tech-
niques. Multiple regression equations, using the baseline or control
trends data, were used to evaluate the treatment effects. Analysis of
variance tables were used to display the results of significance testing
and the multiple regression equations were used to dapict the PCE,
diazepam, and alcohol interactions, both significant and nonsignificant.
Using a block-design type of analysis, with the subjects as blocks
(random)} and treatments specified by combinations of PCE with diazepam
or PCE with alcohol (fixed effects), separation of the interaction
effects was achieved.

*The analysis of the dual-attention task data is found in the Adden-
dum. Technical difficultiees to date have precluded NIOSH analysis of
saccade velocity, the analysis of which will Le reported separately.
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TEST CONDITIONS

SUBJECTS

Eight males and six females were judged by the examining physician to be
those best qualified for the study frum nine males and eleven females
who were given comprehensive medical examinations. Neurological examina-
tion, eye tests, physical condition, past medical and work history, EKG,
and pulmisnary function tests revealed that each of these persons was
qualified to carry out the behavioral/meurological testing under the
required testing conditions. All personal medical data concerning these
persons ave secured in the Department's confidential files, available
upon written request to the individual concermed. One male person
failed to appear for the orientation and another failed to returm after
the first day of training. All persons present for orientation signed
the Participant Document form. Table III lists the ages, heights and
welghts of the six males and six females who volunteered for and then
began the study. All were Caucasian. They were assigned subject
aunbers, three having been subjects in previous studies (more than six
months previous) and these retained their original subject number. All
data generated in the study were collected by subject number, or pseu-
donym (mood evaluwation only).

The six male and six female subjects were further divided into Groups A
and B for study purposes. As seen in Table III, there were three subjects

of each sex in each Group, selected simply by consecutively assigned
subject numbers.

There were 53 treining and exposure days during the study. Table

IV gives the attendance summary of each subject. Subject 326 withdrew
from the study when her previocus job again became available, and subject
331 withdrew when iits spouse suffered an injury that forced him to stay
at home. Subject 123 was withdrawn from the study after a week's ab~
sence with no excuse. All other subjects finished the study. Three
subjects, 329, 330, and 334, were present but not participating on four
days while medical problems were being resolved. Absences were most
often due to the subject's reporting by phone of bad colds or flu-like
symptome. Several absences were due to trips out-of-town for personal
reasons. Only one subject, 330, was present for all 55 training and
exposure days.

Daily medical surveillance by the attending physiclan, using the testing
procedures listed in the METHODOLOGY section and further follow-up when
necessary, provided assurance that each subject entering the exposure
chamber each day for testing was in good heaith. Weekly laboratory
studies and final comprehensive physical examination confirmed that
each subject remained in good health throughout the study. Survelllance
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of EKG's on the scope during subject exercise and daily review of inter-
nittent EKG tracings revealed no deleterioue effect of the study upon
the electrical activity of the heart of any subject.

EXPOSURE LEVELS

The PCE used for this study wa< obtained from the Aldrich Cheumical Co.,
Inc. (catalog ne. T750-0, tetrachinroethylene, 99%, MW 165.83, 4 1.623,
bp 121°) in 4-kg bottles. Each bottle was sampled for identity confir-
matiorn by infrared spectroscopy. Table V iists the time-weighted
average (TWA) PCE concentrations, and the standard deviations (SD), that
vere measured in the controlled-environment chamber by the infrared
monitoring system. Each pair of subjects entered the chamber at 10-min
intervals, thus cthe 5-1/2-hr TWA for each pair differed slightly from
that found in the table, but the difference from that reportes was never
more than 0.5%.

Table VI li:.s the daily total ml of 100-proof vodka consumed in two
"cocktails" by each subject during the two weeks that ethanol was
studied. These levels were chosen by the physician based upon weight
and probable blood levels of ethanol that would bz attained. Subject
326 had already withdrawn from the study at Week 5, and subject 123 and
331 had withdrawn by Week 10. Although the amount of conversation in
the chamber was greater during these two weeks, no subject became nau-
seated or ill from this dose of vodka. All subjects were encouraged not
to consume any form of alcohol outside of the tests. However, most of
the subjects reported drinking socially in moderation after the test day
was completed. Blood and breath ethanol lewels found during the test
day will be discussed in a later section on Biochemical Measurements, as
will the blood diazepam levels.

Although subjects were continually reminded to take the diazepam doses
that were raquired while away from the laboratory, many forgot or were
unable to comply. Listed in Table VII are the exceptions to the pre-
scribed diazepam and placebo dosagea. Every dose that was to be ingested
while in the chamber was ingested unless the subject was sbsent. In
some cases the breakfast dose was taken when the subject arrived at the
laboratory because there was no “convenient" time beforehand. During

the high dose diazepam and placebo weeks (Weeks 7 and 8) and the high
ethanol and lastc diazepam weeks (Weeks 10 and 11), all subjects were
transported between their place of residence and the laboratory by taxi.

DAILY SCHEDULE

The schedule for the 55 training and exposure days that were included in
this study was described under METHODOLOGY, Exposure Schedule; therefore,
this section will deal with the dally schedules.

During the 2-1/2 days of training, all subjects carried out the Michigan
eye-hand coordination test six times, the rotary pursuit test six times,
and the Flanagan coordination test seven times. They were oriented om
each of the other tests by practical demonstrations, and rode the bicycle
ergometer while heart rates wers determined. These training days allowed
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each subject to become thoroughly acquainted with the testing procedures,
and brought them mear their individual plateau performance on those
tests where practice affected the performance.

It was determined before the exposure days began that it would be diffi-
cult for all 12 subjects to be involved in every test on a daily basis

for two reasons: 1) rhere was insufficient time, and 2) it was objection-
able to the subjects to have both the saccade velocity and EEG elecirodes
attached every day for 53 days. Therefore, the 12 subjects were divided
into Groups A and B, as noted in the Subjects section. Group A subjects
underwent EEG testing and Group B the EOG duriag the alcohol (ethanol)
dose weeks and certain control and placebo days, while the reverse was
true during diazepam dosing and alternate control and placebo days. The
schedule shown in Table II includes the notations for which Group was
scheduled to undergo EEG testing. The other Group automatically underwent
EOG testing. Anotheér complication to overcome was the fact that, for
almost all the behavioral and neurological testing, only one piece of
equipment was available, and only one person at a time could be teated

in the isolation booth for EEG, EOC, or the dual tasks test. Therefore,
each Group was further divided into three subgroups of a male and female
(subgroups 1 and 2, 3 and 4, 5 and 6). Alternate subgroups from A and B
entered the chamber at 10-min intervals in the same order on a daily
bagis.

The first pair of subjects (1 and 2, EOG) entered the chamber at 8§:30 AM
and exited at 2:00 PM with an elapsed time of 5-1/2 ur or 330 min.

Their schedule using elapsed time in min was as follows: 0 to 5,
Remberg and heel-to-toe and EKG strip; 5 to 35, saccade velocity (EOG)
and Michigan eye-hand; 35 to 65, exercise with EKG monitoring; 65 to 95,
“cocktails"; 95 to 115, rest with blood and breath sample at 112; 115 to
130, Michigan e2ye—hand and rotary pursuit; 130 to 140, mood and Flanagan
coordination; 140 to 170, saccade velocity (EOG) and dual tasks; EKG
strip at 250; 225 to 255, lunch; 320 to 325, Romberg and heel-to-toe and
EKG strip; 330, exit chamber. The second pair of subjects (1 and 2,
EEG) entered the chamber at 8:40 AM and exited at 2:10 PM. Thelr sched-
ule was as follows: 0 to 5, Romberg and heel-to~toe and EKG strip; 10
to 20, EEG; 25 to 40, Michigan eye~hand; 40 to 70, exercise with ENG
monitoring; 70 to 100, "cocktails": 100 to 120, rest with blood and
breath sample at 118; 120 to 135, Michigan eye-hand and rotary pursuit;
135 to 145, mood and Flanagan coordination; EKG stiip at 240; 215 to
245, lunch; 260 to 320, two sets of EEGs; 320 to 325, Romberg and heel-
to-toe and EKG strip; 330, exit chamber. The alternating subgroup entry
by twos each 10 min continued through 9:20 AM, and subsequent testing
followed the alternating schedules (see Appendix VII).

In summary, each subject was in the chamber 5-1/2 hr daily. Within 5
min of entry and 10 min of exit, each subject performed a Romberg and
heel-to-toe equilibrium teat, Within 30 to 60 min of entry, each sub-
ject carried out the Michigan eye-hand conrdination test. During this
sama 30-60 min, before exercise, "alcohol" subjects had an EEG while
"diazepam'' subjects had an EOG. After this 30-60 min period, each
subject carried out the following sequence: 30 min of exercise on a
bicycle ergometer; 30 min of sipping two "cocktails," with medication
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during the first if it was a diaz~pam or placebo week; 20 min of rest,
with a blood and breath sample at 18-20 min; 15 wmin of Michigan eye-hand
coordination and rotary pursuit testsy and 10 min of Flanagan coordin~
ation and mood tests. The "dlazepam" subjects thea repeated the EOG and
carried out the dual tasks test over the next 30 win, while the "alco-
hol" subjects were given EEGs after lunch.

BIOCHEMICAL

The results of the biochemical measuremenis made on blood and breath
samples revealad that all subjects carried significant body burdens of
the chemical or chemicals under test at the time that behavioral studies
were carried out.

Becayse of the voluminous nature of the individual analyses, the daily
results were averaged by sex for this report. The results of the
analysis of PCE in the venous blood samples taken just prior to behavioral
testing (2' of exposure) are given by week in Tables VIII to XVIII,
along with pre-exposure (baseline) levels on many days. As had been
expected, exercise had a marked effect upon the PCE blood levals. These
values at 50 min after exercige were found to be three to six times
higher than the venous blood levels of sedentary subjects exposed to
equivalent levels of PCE vapor in this laboratory previcusly (Stewart,
et al., 1974) (8.25 vs 1,12 to 2.95 ppm). As was also noted previously,
FCE is measureable in the venous blood for many hours after exposure;
however, the levels were generally below 0.5 ppm 18 hr after a 5-1/2 hr
exposure to 100 ppm.

Mean PCE breath concentrations, baseline, after two hr of exposure, and
at 15 and 30 min post exposure, are given by week in Tables XIX through
XXIX. Breath concentrations of PCE at 50 min after exercise were ele-
vated approximately 502 over those from previous studies with sedentary
subjects exposed for 3 hr to 100 ppm PCE. The post exposure breath
levels were unaffected by the exercise esrly in the exposure period.
They fell between levels from 3- and 7-1/2-hr exposures of sedentary
subjects test.d previously (Stewart, et al., 1974).

The means blood and breath ethanol concentrations found in the samples
taken just prior to behavioral testing during Weeks 5 and 10 zre listed
in Tables XXX and XXXI, respectively., The individual values varied
considerably as noted by the ranges, also listed. During Week 5, the
low dose week, both male and female subjects averaged just under 50 mg
% ethanol in blood,except on Day 1 when both were much lower. During
the higher dose week, Week 10, male subjects averaged 61, whila female
subjects averaged 65 mg % ethanol in blood. There was a larger dif-
ference in the breath ethanol levels between the low and high doses, an
average of 150 vs 255 ppm, respectively. The latter im more represent-
ative of the general difference in doses during these two weeks.

The mean diazepam blood concentrations for the weeks of diazepar dosage
are given in Tables XXXII, XXXIII, and XXXIV. The blood levels of
diazepam were generally in the same range during Week 7 as during Week
3 dcapite a 66% incrzase in daily dose. However, the return to the
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lower dose during Week 1l resulted in lower blood levels than during the
first week of identical dosing. This phenomenon is probably related to
the induction of enzymes that metabolize diazepam, glving the lower
levels during the weeks after induction (Sellman, et al., 1975).
Included ix each table are the results of spot checking of diazepam
blood levels during the week after dosing. None was ever detected
during those weeks. However, it should be pointed out that we were
operating near the lower detection limits of the analysis procedure for
diazepam, even during the waeks of diazepam dosing. It can he assumed
from the results, but not provan, that no mistake in dosing with the
wrong capsules occurred.

In the tables already discussed, means were derived from all analytical
data that were available each day. in further development of the
effects of the combined treatments upon each biochemical level in order
to determine whether there was an interaction between PCE blood levels
and alcohol or diazepam consumption, blood values from the four male
subjects who flanished the study (nos. il7, 332, 333, and 334}, and the
four female subjects who had the best attendance record (nos. 95, 328,
329, and 330) were studied. Values for blood and breath when no diazepam
or alcohol were given, including placebo days, were meaned, and compared
to elther all alcohol days, regardless of dose, or all dlazepam days,
regardless of dose. The results are shown in Table XXXV. At 25 ppm
exposure concentration, alcohol significantly increased the PCE blood
level (p < G.01), but did not increase it at 100 ppm. Diazepam had no
effect upon PCE blcod levels at 25 or 100 ppm PCE exposure. A similar
picture emerged when comparing breath levels from samples taken at the
same time as the blood samples (2 hr into the exposure). Breath sample
values from 30-min post exposure indicated a significant effect of
alcohol at both levels of PCE expasure; however, the 100 ppm PCE and
alcohol combination resulted in a significantly lower breath PCE level
in contrast to the 25 ppm where it was higher. The meaning of these
results is unclear. Because the alcohol was consumed almost five hours
earlier, it certainly was all metabolized by the time of this breath
sample and should have had no direct effect. If the effect is real, it
muat be an indirect effect.

The difference of blood levels between male subjects and female subjects
at two hours into the dally study was calculated for all treatments
combined and neither blood nor breath levels were statistically different
{p > 0.10) by the two-tailed t-test (8 pairs of means, t = 0.623).

Alevhol blood and breath levels of the eight subjects were found to both
be significantly greater during the higher alcohol versus the lower
alcohol veek (bloods: means of 43.9 and 60.9 mg/dl, A = 17 mg/dl, t =
-3,79, p < 0.01; and breaths: weans of 149 and 256 ppm, A = 108 ppm, t=
~6,10, p < 0,0005). However, diszepam blood levels were highest the
first week of the lower dosage (Week 3), the mean being 18.46 * 4.76
ug/dl. During the week of higher dosage (Week 7), the mean dropped to
17.51 * 6.65 ug/dl. However, by paired t-test, thic mean was signif-
icantly higher (p < (0.05) than the second week of lower dosage (Week
11), the mean for this week falling to 12.07 & 4.52 pg/dl. This re-
sponse was agsumed to ke due to more rapid metabolism of the diazepam
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after enzyme induction during the first week of dosage (Sellman, et al.,
1975).

BEHAVIORAL

As noted in previous sections, a great amount of effort was made to
reduce the variationms in the parsmeters, other than P?CE, ethanol, and
diazepam levels, that might affect test scores. In addition, efforts
were made to keep the "double-blind" aspects of the study intact, with
both the staff supervising the testing and the subjects unaware of the
exposure conditions. As with any study of this magnitude and length,
certain unavoidable problems presented themselves that may have had some
unknown affect on the individual's particular performance, or the
group's performance. Deviations that could affect performance were
noted each day by the staff psychologist and the physician. A list of
these is presented in Table XXXVI. Also noted are equipment failures.
Data known to be affected were removed from further analysis.

Problems with the equipment during behavioral testing usually invalidated
the data obtained. One particular problem was the dual-attention tasks
test wherein the paper tape reader that presented the stimuli to the
subjects malfunctioned randomly through Day 2 of Week 4. All of the
previous data were invalidated. Even after repair, there were problems
with the recording of the number of times a subject noted that the white
light blinked. Therzfors additional data were discarded. Ancother
ingstrument that malfunctioned occasionally was the rotary pursuit, where
unpredictable stoppage oX the rotating light occurred on a few days.

Also noted in Table XXXVI are minor medical problems and some outside
influences that may have had some bearing on behavioral test scores.

On the last day of the study, all the remaining nine subjects werz asked
to complete a debriefing questionnaire after testing was completed and
prior to actual debriefing. The questionnaire and the results are shown
in Appendix VIILThe last page of the questionnaire was completed after
debriefiing. It is apparent from the results that the presence or absence
of alcohol in the "coucktail' was easily established by the subjects, and
therefore that part of the study was not blinded. However, only two of
the nine were accurate in distinguishing the two dosages. Subjects'
accuracy in determiniag when they received diazepam versus placebo was
only about half aceorate, and only one subiect could distinguish the low
from the high dose accurately. Excess nolse from conversation, laughing,
joking, etc. during the alcohol days had some influences upon the behav-
ioral testing according to this questionnaire.

NEUROLOGICAL

Test conditions that varied during the Romberg and heel-to-toe equilibrium
testing just after entry and before exit from the controlled-environment
chamber were the PCE concentration and the presence or absence of diazepam.
Any ethanol effect would have been mitigated by the four-hour time

period between alcohol consumption and chamber exit. Because diazepam
dosage was on a more continuous basis over a week's period, any differences
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between the entry and exit performance would most likely have been due
to PCE.

Table XXXVI also lists the deviations that occurred in EEG testing.
Unfortunately, the computer program that recorded the EEG epochs on tar
was unavailable until the third day of Week 4. However, with the repeat
of Week 3, all types of exposure combinations were eventually it on
tape and therefore were studied. The accidental blinking of a strobe
light in the EEC room during days 3 and 4 of Week 8 may have inadvert-
ently affected some subjects EEG3 during those days (placebo plus 100
ppm and plus 25 ppm PCE).

PHYSTOLOGICAL -

Pulse rates were recorded in the resting state three times daily, and
three times during the 30 min of daily exercise. Bicycle ergometer
loads were set individually to cause an approximate increase of 30 beats
per min during the exercise period. Loads had to be adjusted at least

once for all subjects as their physical performance usually improved
during the study. )

SUBJECTIVE

Each subject completed a Lorr-McNair mood adjective checklist in the
midsc of the behavioral testing on a daily basis. As noted under Method-
ology, the 56 adjectives or phrases to assess mood were divided into
categories for analysis to indicate depression, carefree, friendliness,
hostility, anxiety, cognitive gain, guilty-ashamed, fatigued, and miscel-
laneous (see Table XXXVII). TFour direction phrases were also included
for a total of 60 multiple-choice questions. A visual assessment of the
answers to the four direction-type questions showed that all subjects

had no problem on any day with following these simple directions.

Two of the nine categories of mood need some explanation. As seen in
Table XXXVII, the cognitive gain category included the terms confused,
able to think clearly, forgetful, able to concentrate, and alert.
Obviously some of these terms are opposite in effect and therefore a
change in score was difficult to assess. The miscellaneous category
included nine mostly unrelated adjectives, again making scoring almost
meaningless. 1In all other categories, an increase in score could be
directly related to an increase of this particular mood.

Figures 4 through 12 relate the daily mean scores (* 3D) of each of the
nine groups of mood assessment to treatment. The straight lines describe
the trend of scores for zero exposure conditions and the outer lines the
95% confidence limits of the zero exposure means. Unfortunately,there
was a wlde range of responses for all categories,with no change easily
relatable to exposure condition, This was confirmed with the trend
adjusted t-test where no significant differences (p < 0.05) from zero
exposure scores were found for any treatments in any categories. The
analysis of variance approach, using individual differences from predicted
values In the paired t-test to compare treatments, also revealed a low
level of significant changes in mood with treatment. On high level
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alcohol days, scores on the cognitive galn decreased (p < 0.005) and the
miscellanecus category increased (p < 0.05). Unfortunately, neither of
these two categories included a well-defined mood. Diazepam treatment
also resulted in a significant increase (p < 0.005) in score of the
miscellaneous category. During the diazepam treatment weeks, the analysis
of variance revealed a significant increase (p < 0.025) in friendliness
due to PCE, and an interactive effect of PCE and diazepam to significantly
decrease (p < 0.025) friendliness.

Subjects noted subjective symptoms on the subjective reponse forms eight
times per exposure day, and PCE odor perception seven times. The number
of subjects per day who noted a given symptom or perceived the odor of
PCE . (responders}, and the total number of times each were noted per day
(responses), were totaled for esach different type of expcsure. Because
there were often different numbers of subjects and, therefore,different
numbers of subjective response forms returned under different conditions,
total numbers of responders and responses were divided by the number of
forms returned in order to give = rate per subject report. These rates
are listed by type of response as "incidence'" and "persistence," responders
and responses, respectively, in Tables XXXVIIT and XXXIX. There was no
suggestion of a trend to a greater rate of any symptom when exposures to
increasing concentrations of PCE alone took place. However, as expected,
the PCE odor perceived became stronger and persisted longer as the PCE
concentrs:ion increased. Table XXXVIII shows the results for the addition
of placeb. mg, and 10 mg of diazepam to each level of PCE. Again
there seems to be no dose-response relationship regarding untoward
symptoms, and only the odor perception increases with increasing PCE
concentration. Table XXXIX demonstrates similar responses for addition
of alcohol to the PCE exposures. It appears that the alcohol may have
actually decreased the number of symptoms in some areas. As a whole, it
can be concluded that, despite the increase in PCE odor perception with
increasing PCE concentration, PCE, diazepam, alcohol, or the combinations
of these at the levels studied had no discernible effect upon the
subjective symptoms of the subjects.

The staff assessments of the subjects' mood and behavior while they were
in the controlled-envirgumuent chamber are summarized in Tables XL and
XLI. TFive staff members who worked with the subjects,but were not
informed of the PCE concentrations or the drug and alcohol dosages,
completed the mood and behavior assessment dally. The scales between
opposite types of behavior ranged from +5 through 0 to -5 (see Appendix
vI). The means for each condition are listed in the tables. PCE
concentration alone had no effect on these assessments, while the higher
dose of alechol was assessed to increase the subjects' happy, at ease,
friendly, carefree, full of pep, giddy, talkative, active, and staggering
images, and the higher dose of diazepam decreased the subjects' alert,
concentration (able to think clearly), happy, full of pep, talkative and
active images,as assessed by the staff.
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RESULTS OF BEHAVIORAL AND NEUROLOGICAL TESTING
REHAVTORAI, MEASUREMENTS
Michigan Eye~Hand Coordination Test

The Michigan eye-hand coordination test required the subjects to follow
a weaving maze-like path with an electronic recording srylus. At each
of the 119 points in the path, changing direction at each point, the
stylus was fully inserted to the bottom of the hole. The respouse
measured at each trial was the total elapsed time in seconds required
for the complection of the entire path tracing. The final score was the
total of four path tracings. Thus, a higher score indicated a slower
response time. This test incorporated many of the eye-hand cocrdination
movements encountered in manual work tasks requiring hand and arm dexter-
ity. Each subject performed the test twice daily, once within 60 min of
entry into the chamber and priosr to exercise and dosing (labeled AM),
and again 1-1/2 br later after exercise and dosing (labeled PM). The
two daily test scores were analyzed separately.

Figure 13 displays the mean scores (1 one SD} for both AM and PM tests.
Even though the subjects were trained before the exposure sequence was
initiated, the general improvement in performance is quite noticeable,
especially during the first few weeks. Inspection of Figure 13 reveals
that the higher level of alcohol (ca 1.50 ml/kg) produced the greatest
varlation in the PM scores.

Analysis of the data from weeks pertaining te PCE exposure and alcohol
yielded the following multiple regression equations:

AM score = 47.67 — 0.1199 D + 0.0016 P - 0.1196 A - 0.009L (P x A) + subject effects
PM score = 45.90 — 0.1089 D + 0.0037 P + 1.752%9 A ~ 0.,0023 (¥ x A) + subject effects

Where: P = day numbar (0 threugh 75)
P = level of PCE (0, 25, or 103 ppm)
A = level of Aleohol (0, 0.75, oz 1.5 ml/kg)

Analysis of variance summaries for these two multiple regressions are
given in Tables XLITI and XUIII. Results indicate the highly significant
improvement trend (linear day effect). Alcvhol manifested its signif-
icant effect in the PM scores. PCE showed no significant (linear)
effect and no significant interaction effect with alcohol. Trend ad-
justed t-tests (Table XLIV), which were designed to correct for indi-
vidual improvement in scoresg, showed that PM scores yielded significant
increases (decrements) in test completion time on two days (56 and 58).
Fortuitously, these t-tests showed a significant improvement in AM score
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during the first week in which alcohol was used (0.75 ml/kg). This is
not an alcohol effect because it was administered after the test. The
improvements could have been due to some Subjects performing well in
anticipation of their alcohol "cocktail' and/or a reflection of the
general point in the study where further baseline improvement subsided
and, since overall improvement was accounted for by a straight-line
relationship for the entire study, one would expect deviatlons from the
assumed linear zero-exposure trend.

Subparta of the atudy encompassing PCE exposure and diazepam combinations
produced the following multiple regression equations:

AM score = 47.91 - 0.1322 D - 0.0041 P + 0.0861 V + 0.9428 (P x V) + sybject effects
PM score = £6.62 - 0.1257 D -~ 0.0024 P + 0.0874 V - 0.0010 (i x V) + subject effects

Vhere: D = day number {0 through 75)
P = levcl of PCE (0, 25, or 100 ppm)
¥ = level of diazepam (0, placebo = 0, 6§ or 10 mg/day)

The analysis of variance for each multiple regression is given in Tables
XLY and XLVI. The linear day trend was the only significant effect,

PCE and the interaction with diazepam showed no significant effects.
Analysis of all days excluding alcohol (0.75 and 1.5) and diazepam {6
and 10) yielded multiple regression equations:

AM scare = 47.59 - 0,1259 b - 0.0055 P + subject effects
PM score = 46.28 - 0.1196 D - 0.0032 P + subject effects

Corresponding analysis of variance tables are not presented, but as
indicated by the underlined effects, only the linsar day trend was
significant. The AM and PM scoves for these no ethanolino diazepam days
correlated quite highly (r = 0.9324), agreeing with the previous report
by Pook (1967).

Flanagan Coordination Test

The Flanagan coordination test raquired the subjects to draw with a
pencil a continuous spiral path between well-marked spiral boundariles.
Forty sec were allowed for completion of each of four scored trials and
the test score was a function of the greatest distance obtained and the
number of spiral borders that were touched (adds negatively to the final
score). The scoring was atandardized to a 0 to 100 point scale, with
100 points signifying a perfact score. Scores above 100 were impossible
and gcores of 100 were rarely obtained. However, scorea below zero can
be observed when subjects are intoxicated (alcohol). Past experience
has shown that individuals show marked differences in the Flanagan
coordination test. Improvement in score was generally achieved over a
period of weeks, particularly for subjeccs with low initial scores and
less frequently for subjects with high initlal scores.
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The grar - in Figure 14 shows the daily Flanagan coordination mean
responses for the entire study period. The average trend line shown waa
outained only from the zero exposure days of the study (open circles on
graph). The trend line reveals only slight improvement for the group of
nine subjects. The boundary about the line depicts a region that can be
expected to contain about 95 of future coordination score means if
experimental conditions remailn at zero {(no PCE, diazepam, or alcchol).
Obvious deviations from the control situation occurred during weeks wvhen
subjects received either low alcohol or high alcohel. The trend ad-
justed t-teats given in Table XLIV show that significant deviations
obtained during low alcchol, high alcohel and high PCE, high diazepam,
high diazepam and high PCE, and low dlazepam and high PCE. All of these
deviations resulted in an average reduction in the coordination score.
Multiple linear regression analysis performed on zero—-exposure days and
alcohol exposure weeks yielded multiple regression equations:

€= 81.13+ 0.0456 D - 0.0418 P - 7.0537 A + su_ject effects
€= 80.83 +0.045) D -~ 0,0332 P - 6.2909 A - 0,01B48 (P x A} + subject effects

Where: C = average coordination score
D = day number (0 through 75}
P = level of PCE {0, 25, or 100 ppm)
A ~ level of Alcohol (0, 0.75, or 1.5 mi/kg)

Underlined coefficients in the above equations correspond to significant
effects as determined by the analysis of variance for the multiple
regression(s) (Table XLVI1). The effect of PCE and alcohol is exhibited
by an augmented drop in average score, particularly noticeable on days

58 and 60 (Figure 14). Howevar, the interaction effect was not statisti-
cally significant (in the equation above). Alcohol had an extremely
significant effect and this is obvious in Figure 14 and in Table XLVII.
By focusing only on this subset of the study, the linear effect of PCE
indicated a drop in coordination score of three to four units per 100
ppm PCE. A similar effect of PCE was not entirely confirmed for days
when alcohol and/or diazepam (including placebo) was absent, but inclusion
of placebo (diazepam) days to other zeruy days yielded a statistically
significant linear PCE effect. The corresponding multiple regression
equation for the drug non-exposure days are:

C= 79.79 + 0.0482 D - D.0191 ¥ + sublect effects
C= 81.36 + 0.0364 D ~ 0.0337 P + subject affects (placebo days inciuded)

Analysis of PCE and diazepam exposure revealed similar results. Multi-
ple regression aquations reflecting effects of days, PCE and diazepam
are:
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€= 60.10 + 0.0413 D ~ 0.0253 P - 0.2265 V + subject effects
C = 80.05 + 0.0413 D - 0.0241 P - 0.2095 V - 0.00042 (P x V) + subject effects

Where: € = average Flanagan coordination score
D = day number
P = lev:l of PCE (ppm)
¥V = 1¢-el of diazepam (mg/day)

Table XLVIII gives the corresponding analysis of variance results to
multiple regressions. The effect of diazepam was not statistically
significant, the interaction of PCE and diazepam (linear interaction)

was not statistically significant, and the linear effect of PCE and the
linear day trend showed statistical s.gnificance only in the first
equation above. These results were derived from an analysis that com—
pared exposure factors with smaller measures of random variation (the
Residual Mean Square of Table XLVIII is smaller than the Residual Mean
Square of Table XLVII) and this accounts for the day trend being declared
significant.

The effect of PCE was in the neighborhood of a two to four unit reducticn
for a 16C ppm exposure to PCE. This effect was not consistently statisti-
cally significant for all subparts of the experiment.

Rotary Pursuit Test

The rotary pursuit test required the subjects to maneuver a hand-held
electronic recording stylus in a circular pattern so that it "pursued" a
one-inch square light that revolved in a 30-cm diameter circle. The
rotation of the light for each of four successive trials was fixed at
constant speeds of 15, 30, 45, and 60 rpm, with each rrial lasting 45
sec. Variables recorded that characterized each subject's performance
vere (1) the time off carget, in seconds, and (2) the number of errors
or the number of rimes the atylus moved off and onto the target while
tracking it. This was an eye-hand coordination test similar to the
Flanagan coordination test in the sense that circular motion was involved.
However, it differed from the Flanagan in several respects, namely (1)
the circular pattern was much larger than the serles of concentric
spirals of the Flanagan, (2) the speed of the rotation was fixed for
each trial, and (3) the rotary pursuit was administered in a standing
rather than a sitting position as in the Flanagan.

Analysis of the rotary pursuit data revealed that the time off target
and the number of errors provided nearly equivalent information with
respect to the influence of PCE, alcohol, and diazepam. Figures 15, 16,
17, and 18 depict the daily mean results for each rotation speed. As
rotation velocity increased, the time off target also increased; and as
the study progressed, the subjects exhibitced improved trends in tracking
ability at each of the four speeds.

The effects of PCE and alcohol are illustrated in the following multiple
regresgion equations:
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w 1.47 - 0.00321 N + 0,00132 P + 0.73159 A + 0.00021 (P x A) t subject effects
= 7.86 - 0.04124 D - 0,00281 P + 2.9837 A + 0.00567 (P x A) + subject efiects
= 17.08 - 0.08345 D + 0.00548 P + 5.2654 A + 0.00836 (F x A) + subject effects
" 26,36 - 0.07443 D - 0.01267 P + 3.6921 A + 0.02129 (F x A) + subject effects

Where: T, = time off target at speed s (rpm)
D = day number {from 1 to 73)
A = level of alcohol {0, 0.75, or 1.5 ml/«g)
P = level of PCE (0, 25, or 100 ppu)

Analysis of variance tables that correspord to the above regression
equations are given in Tables XLIX, L, LI, and LII. Results indicated

a clear day trend that exhibited improvement in performuance. Alcohel
effects significantly increased the time off target at all four rotation
speeds. However, the effect of PCE was not significant at any of the
four speeds, and moreover, the alternating signs of the PCE coefficients
suggests inconsistent directional effects. The linear by linear inter-
action of PCE and alioochol was also non-significant,except at 69 rpm
trizls,where it was significant at the p = 0.05 level. The effect of
alcohol is quite obvious in Figures 15, 16, 17, and 18. It is note-
worthy that the number of errors also showed similar deviations from
expected reasponses during zero exposure conditlong,except at the fastest
rotation speed, where the number of errors is lower than expected be-
cause of the large amount of time spent off the target during high
alcohel conditions. The trend adjusted t-tests in Table XLIV demon-
strate that the high level alcohol week resulted in the wmost consistent
significant deviations from the expected respcnse of zero exposures.
This occurred for all four rotation speeds and also for the number of
errors at 15 and 30 rpm. The low alcochol week showed esgentially no

significant deviations from the expected trend line (Figures 15, 16, 17,
18, and Table XLIV).

Multiple regression equations that display the effects of diazepam, PCE,
and day trends in concert are:

Ty = 1,45 - 0.00233 D - 0.00082 P + 0.07149 ¥ - 0.00007 (F x V) + subject effacts
Ty = 733 - 0.03641 D - 0.00463 P + 0.06806 V + 0.00093 (P x V) + subject effeccs
T‘S = 16.65 - 0.07524 D + 0.00130 P + 0.21287 ¥ - 0,00051 (P x V) + subject eilects
T6° = 25.6) - 0.06754 D ~ G.O0968 P + 0.23283 ¥V + 0.00053 (P x V) + subject effects

Where: V = level of diazepam (0, 6, or 10 wmg/day)

Analysis of variance tables that correspond to the above equations are
found in Tables LILI[, LIV, LV, &and LVI. As with the alcohol subset
analysis, the diazepam and PCE analysis showed no significant PCE effect
and no significant linear by linear interaction effect of PCE and diaze-
pam. This conclusion was made for each of the four rotation speeds.

The day trend is significant at speeds of 30, 45, and 60 rpm, and the
effect of diazepam is significant at 15, 45, and 60 rpm, in the regres-
aions shown above. If the 30 rpm speed 1s analyzed ignoring the inter-
action term, the resulting multiple regression equation becomes:
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1']0 = 7.23 - D.03652 D - 0.00182 P + 0.10602 V + subject effects

Now the diazepam effect reappears with a larger coefficient and also
tests to be statistically significant (p < 0.005). (The corresponding
analysis of variance is not presented.) The diazepam effect indicates
that time off target increased as the dose of diazepam was increased.
Trend adjusted t-tests show no significant deviations for the 6 mg dose
of diazepam during Week 2, and a few significant deviations at the 30
rpm speed at the identical dose level during Week 11 (see Table XLIV).
The high dose diazepam week, Week 7, showed essentially no significant
deviations from the expected zero exposure trend line. Oddly though,
the placebo diazepam exposure (Week 4) produced significant deviations
from the expected respouses for the 15, 30, and 45 rpm speeds on no PCE
and PCE days. Some deviations froe control levels would be expected.

The summary of the multiple regression analyses of the rotary pursuit
data is as follows: (1) PCE did no’ exhibit a statistically significant
effect for time off target, {(2) its interaccrion with alcohol or diazepam
also showed no statistilcal significance, and (3) alcohol and diazepam
alone each produced significant effects that increased the time off
target.

NEUROLOGICAL MWEASUREMENTS

Only once during the three-month study did a subject perform abnormally
on the equilibrium test. This occurred on a high-dose diazepam combined
with 100 ppm PCE day in the test given just prior to leaving the chamber.
Subject 95 could not perform a normal heel-to-toe walk with eyes closed.
Because all other subjects performed the dual test (Romberg and heel-to-
toe) normally, this single abnormal result of 18 tests performed under
these conditions was considered as spurious.

The subjects were divided into Groups A and B as explained earlier,
Group A undergoing electroencephalographic tests on ethanol, placebo,
and certain control days while Group B underwent EEG testing on diaze~
pam, alternate placebo, and alteraate control days. Figures 19 through
24 and 25 throupgh 30 are plots of each subjects' EEG power spectra which
are representative of those generated during each treatment condition
for the PCE-ethanol (Group A} and PCE-diazepam (Group B) subject groups,
respectively. Tahle LVII presents the results of the analysis of variance
for shifts in the dominant frequeney from each of the four leads over
all the treatment conditions. Tablee LVIII and LIX present the results
of the analysis of variance for changes in the percent relative activity
in the a, B, 8 and § bands for each of the four leads over all the
treatment conditions.

Visual comparisoun of the three power spectra derived from subjects in
Group A (Figures 19, 20, and 23) showed that subjects 117 and 327 had no
shifts in the distribution during treatment days that did not also occur
on control days. Subject 95, however, did show increased a activity in
lead 3 (F7-F8) and increased § activity in lead 2 (F8-02) after ingesting
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alcohol during Week 5, but this did not occur consistently over all the
days of that week. Neither did it occur at the higher level of alcohol
ingestion. The peak that appears iun these power spectra at 4 Hz is an
artifact of 60 Hz noise. The nolse appeared at 4 Hz due to the sampling
rate, and while it appeared in some of the spectra, it was not visible
in the EEG tracings themselves.

The one~way analysis of variance for the three subjects in Group A
showed no significant effects on the dominant frequency for any subject
(Table LVI1), but did show an effect in the percent relative amount of
activity in the a band for subject 95 (Table LVIII). This effect was a
significant decrease in the relative amount of a activity in lead 2 (F8-
02) during the high alcohol alone, and the high PCE plus placebo, treat-
ment days.

Visual comparison of the power spectra of the six subjects in Group B
(Figures 25 through 30) show no consistent changes between treatment
conditions. The one-way analysis of variance tests showed several
significant shifts in the dominant frequency in one of six subjects
(Table LVII) and percent relative activity of bands from four leads
(Table LIX) in four of the six subjects. These shifts are correlated
with the co.’responding treatment conditions in Table LX. Although no
consistent pattern emerged, a majority of them occurred on a combined
PCE exposure and diazepam ingestion day, and was eliclited as increased
B activity. JInly one of these (subject 333, increased B activity in
lead 1) can be attributed to a deviation in conditions, as this oc~
curred on the day a light inadvertently blinked in the darkened testing
room.
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DISCUSSION

The discuasion of the voluminous bank cof data obtained in this study is
divided into four main parts: (1) the effect of perchloroethylene (PCE)
alone, (2) the effect of alcohol alone and in combination with PCE, (3)

the effect of diazepam alone end in coabination with PCE, and (4) the
comparison of behavioral tests.

A comprehensive study on the total effect of repeated exposure to PCE
alone has been reported from this laboratory (Stewart, et al., 1974).
The following conclusions were advanced in that final report:

1. Repeated daily exposurea to PCE result in a tachyphylactic
type of reaponse regarding subjective feelings and odor detectionm.
Therefore, both of these parameters are unrelisble weasures of ex-—
pogure soncentration.

2. There iz conziderable individual difference in subjective
respouse to PCE vapor exposures.

3. ERG analyses indicate that the preliminary signs of nar-
cosis are pregent in wost subjects exposed to 100 ppm FCE fox 7-1/2
hours per day.

4. TImpairment of coordination may cceur at 150 ppa axposure
for 1-1/2 hours.

5. Because there is very little metabolism of PCE by humans,
the CHS responss is probably due to the FCE itself.

6. Anzlysis of the chemical in the postexposure exnired
breath provides an excellent tool for estimating the magnitude of
the body burden of PCE.

7. Physical activity (exercise) during exposure to PCE drasa-—
tically fncreases the body burden of the chemical. Therefore, the
time-woighted aversge concentration to which a male or female human

is exposed may not reflect the {rue body burden attained by that
individual.

8. Postexposure levels of the chemical in the breath are an
accurate reflection of the body burden and thus provide a "biologlc
threshold limit value" for worker exposure to this chemical.

None of the above conclusiong need be abrogated from the results of the
present study: however, several require further clarification. None of
the twelve subjecta exposed to PCE in the present study was unusually
susceptible to PCE vapors as related to objective tests. However, as in
the previoua astudy, one subject reported many more subjective symptoms
than all others. This subject accounted for 1/3 of the incidence of
headache and 2/3 of the nausea reported by the nine subjects who completed
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the study. This subject also reported ENT irritation on all but 8 of
the 55 exposure days. Upon analysis of the times of reporting these
subjective symptoms, it was found that there was no relationship to PCE
vapor exposure; in fact, the incidence decreased somewhat when the 100
ppm PCE exposure concentrations were compared to non-PCE exposures.

The preliminary signg of narcosis, as indicated by EEG changes found by
subjective review of tracings in most subjects exposed to 100 ppm PCE
for 7-1/2 hr in the previous study, were not found with PCE alone in the
present study. In this study, the EEC power spectra analyzed were
obtained by averaging six power spectra generated from four 4-sec epochs
for a total of 96 sec. This should have been sufficient time to demons-
trate any significant changes in the spectra had they occurred. The
conditions and subjects for the two studies were different, therefore,
one cannot assume that either study was in error regarding EEG changes
from exposure to 100 ppm PCE. However, it appears that EEG testing is

an unreliable test for the early detection of narcosis due to PCE expo-
sure,

Of great interest is the fact that PCE alone caused a significant
decrement in the Flanagan coordination scores on some of the 100-ppm
exposure days. This confirms the finding in the previous study wherein
the group of male subjects exposed to 150 ppm for 7-1/2 hr per day had a
significant decrement in performance on the same test, There were no
significant decrements in performance in the Michigan eye-~hand or rotary
pursuit tests due to PCE alone,

The assessment of effects of PCE upon any change from control in mood of
the subjects during exposure to 100 ppm revealed almost no effect either
by the subjects own assessment or by the assessment of staff personnel.
Analysis of variance did reveal that during the diazepam treatment
weeks, PCE exposure caused the subjects to feel more friendly than
expected. In looking at the weekly data, this appears to have been due
to a "more friendly" attitude during Week 3 when the subjects may have
first felt "better acquainted,”

Analysis of the blood and breath levels for PCE after 30 min of exercise
confirmed the rather dramatic effect that exercise confers upon body
burden of PCE. The previous study had indicated that an increase would
occur and this was confirmed. The simlilarities in bloed and breath PCE
levels between male and female subjects found in this study are different
from the previous study. However, it was theorized that the lower

levels found in female subjects previously could have been due to the
fact that they did not exercise during the exposures, while male subjects
exerciged, though minimally.,

Post exposure breath analysis at 30 min revealed that 5-1/2 hr of
exposure to PCE vapor resulted in a mean breath level of 17.6 + 3.3 ppm
(n = 64) PCE for all subjects exposed to FCE alone or PCE and placebo,
This compares favorably to the previous study of male subjects where a
similar exposure to PCE vapor for 7-12 hr resulted in a mean PCE breath
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concentration of 26.5 + 3.2 ppm (n = 40) 30 min post exposure., These
results further confirm that “post exposure expired breath provides an
excellent tool for estimating the magnitude of the body burden of PCE."

In summary, we found no effects from the exposure of twelve human
subjects to PCE vapor at 25 or 100 ppm concentration for 5-1/2 hr that
were either unpredictable or unexpected.

Turning to the effects of alcohcl, it has been impossible to review all
of the myriad of previous publications on the behavioral effects of
alcohol:. In our own laboratory, we have found in previous studies that
biood alcohol levels of > 50 mg/dl caused a significant decrement in
performance scores of the Flanagan coordination teat. Moskowitz and
Sharma (1974) reported a decrement in the dual-attention tasks test, if
the central white light was blinking, with blood alcohol levels of
0.06%. (Breathalyzer test. This is equivalent to ca. 60 mg/dl.) Using
the rotary pursuit test, Kalant, et al., (1975) found a decrement in
performance, measured by time on target at 30 rpm for 1 min, in both
male and female subjects when blood levels reached 50 to 70 mg/dl.

These levels were similar to our high dose levels. Sidell and Pless
(1971) found the “greatest decrement in performance was on the test
requiring hand-eye coordination; lesser decrements were produced on
tests of cognitive ability" when subjects ingested from 0.5 to 2.0 ml
ethanol/kg body weight. Serial blood alcohol levels revealed a rather
level concentration from 0.5 te 2 hr post dosing when the alcohol was
consumed ags a juice "ecocktail" over a half-hour period, At the blood
levels equivalent to our low dose, the blood alcohol level was reduced
to almost zero at 4 hr post dosing, while the level equivalent to our
high dose level neared zero at & hr. Jones and Vega (1972) showed that
after alcohol consumption, which was slightly higher than our high dose,
students demonstrated a poorer performance on cognitive testing only
when the blood alcohol concentration was rising. While the concentration
was decreasing (about 2 hr post dosing), performance was identical to
placebo controls., From these results, it would appear that all of our
behavioral testing was carried out during the correct time period post
dosing to observe maximum decrement in performance. However, the EEG
spectra were obtained on the descending limb of the blood alcohol con-
centration curve at a time when the expected alcohol effect was past its
maximum.

The mood tests completed by the subjects themselves did not confirm the
staff assessment that alcohel increased the subjects' general "euphoric"
mood. In fact, the consumption of alcobol had a significant effect on
only two categories of the subjects' own assessment of their mood. The
scores in the cognitive gain category (which included the adjectives
confused, able to think clearly, forgetful, able to concentrate, and
alert) were significantly lowered due to alcohol, while those for the
miscellaneous category (suspicious, feel sexy, need a cigarette, need a
drink, taken advantage of, hungry, headache, stomach upset, and trouble
seeing) were significantly increased. Although these changes in "mood"
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could be expected, the subjects did not see themselves as more carefree
and friendly as the staff assessed them. In addition, there was no
interactive effect between PCE and alcohol on the subjects' own assessment
of their mood.

The Michigan eye-hand coordination test was the only test in which all
subjects participated in daily both prior to and after consuming alcohol
or a dose of diazepam. Alcohol alone at 1.5 ml/kg had a significant
effect, resulting in an increased score (a slowing down), upon the
performance of this cocrdination test. There was nc significant iunter-
action with PCE, even at the 100 ppm exposure concentration. A similar
picture was obtained with the Flanagan coordination test. Here, a
significant reduction in gcore, equivalent to a poorer perforsance, was
observed with both low and high alcohol alome. Although high PCE also
caused an occasionally significant decrement in performance, the inter-
action effect between alcohol and PCE was not statistically significant
due to the extremely significant effect of the alcohol. Alcohol alone
also had a significant detrimental effect upon performance of the rotary
pursuit test, both in time off target and in number of errors, during
the high dose week. However, this was rot true during the low dose
week, nor was there a statistically significant interaction with PCE.
Moskowitz (1974) has observed sigunificant effects of alcohol at low
dosage levels on the dual-attention tasks test where divided attention
to both signal detection and recall of simultaneously presented digits
were required.

Ethanol consumption alone, or with simultaneous exposure to PCE, had
little effect on the power spectra generated from the EEGs. One of the
three subjects who underwent EEG testing during the ethanol dosing weeks
did show gignificantly increased a activity which would corxelate with
a more relaxed feeling. It is not surprising that an zZicohol effect
upon the EEG was not uncovered because the EEG tusting was carried out
eitner before the consumption of the "cocktails" or several hours after
when blood alcohol levels were probably low or undetectable (Jones and
Vega, 1972).

Before leaving the subject of alcohol effects, it must be mentioned that
PCE at 25 ppm seemed to have a positive effect on the blood alcoheol
concentration, particularly at the lower dose level. The average blood
alcohol level of eight subjects was 50.7 * 8.6 mg/dl during the low
alcohol, low PCE day, while it was sigunificantly lower, 40.1 * 12.5
ng/dl on the two low alcohol, zersc PCE days. A similar relationship was
demonstrated during the high alecohol week, although the difference was
not significant (66.1 + 17.7 vs 58.5 + 13.2). It may also be recalled
that alcohol (both weeks combined) had a statistically significant
effect on the blood level of PCE during low PCE (25 ppm) exposure days
(Table XXXV). The reason for these increases is uncertain, although
ti:ey may have simply been due to the physical effects of solubility.
However, one would have expected them to also occur at the high dose
levels.

Kleinknecht and Donaldson {1975) have recently reviewed the effects of
diazepam on cognitive and psychomotor performance. From this review, it
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is evident that our dosage regimens of 6 mg or 10 mg per day were on the
threshold of impaired performance in many of the various tasks assessed.
The review divided the tasks into six major groupings: reflex speed;
ceritical flicker fusion threshold; attention and vigilance; decision
making; learning and memory; and psychomotor performance. At & mg per
day or less, it seems that only the critical flicker fusion threshold
was definitively imvaired, while reflex speed was unimpalred at doses up
to 15 mg/day. In one of the papers, the reviewers report that 10 mg of
diazspam administered over a l4~hr period had no effect on the pursuit
rotor test. Combinaiion effects of diazepam and alcohol taken together
were reported as additive, or occasionally potentiating, although "typi-
cally the effects are not dramatic."

A factor that often was not taken into accouvnt in the previous studies
was the cumulative dose effect. In our studies, diazepam blood levels
were generally lowest on Monday, and generally increased during the

week, despite the beginning of dosing on the previous Friday

evening. Hillstead, Hansen, and Melsom (1974) also reported a cumulation
of diazepam, and metabolite, in blood over a period of one week. However,
the clinical effects, evaluated somewhat subjectively and classified on

a zero to four scale, were not changed greatly during the full two weeks
of dosing at 15 mg/day (5 mg t.i.d.). We found a lower mean blood level
after 10 mg/day dosage during Week 7 than during Week 3 when the dosage
was 6 mg/day. A repeat of the 6 mg/day dosage regime during Week 11
yvielded significantly lower mean blood levels. Blood sampling was
carried out at the same time period after capsule ingestion all three
weeks. The lowered diazepam blood levels we found during the second and
third week of dosing corroborate the work of Sellman, et al., (1975) and
indicate that metabolic enzyme induction reduced the blood levels of
diazepam. The results of the rotary pursult testing indicate that this
reduction in blood level was not assoclated with a decrement in performance.

Diazepam alone or in combination with PCE had no significant effect upon
the performance of the Michigan eye-hand or the Flanagan coordination
teats in our studles. However, the drug alone had a significant effect
on the time  ff target, but no interaction effects with PCE, in the
rotary pursuit test. The EEG changes seen in this study almost all
occurred during a combination of PCE and diazepam. Interestingly, the
PCE plus diazepam changes were asymmetrical, generally occurring in only
one lead. Although an asymmetrical EEG change is unusual, it is in
agreement with the previous PCE study from this laboratory (Stewart, et
al., 1974) and the report of Hynek, Tosovsk$¥, and Siisovd (1973), who
related asymmetrical changes to right and left handedness. Contrary to
our previous study, the majority of changes seen in the present study
were Increases in B activity as opposed to 9 activity. Montagu (1972)
has studied the effects of low dosea of diazepam on the EEG of normal
subjects and reported decreased theta activity and increased beta activity
with eyes open. During the eyes shut testing,his subjects demonstrated
typical light sleep and drowsiness in their EEG patterns.

Diazepam also had a visible effect upon the staff's assessment of mood
of the subjects. The staff evaluation of the subjects' mood and behavior
resulted in decreased alertness, concentration, happiness, peppiness,
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giddiness, talkativeness, and activity, all especially noticeable during
the high dose week. However, the subjects' themselves revealed only a
significant decrease in the miscellaneous mood category attributable to
diazepam dosing. This category included the adjectives suspicious, feel
sexy, need a cigarette, need a drink, taken advantage of, hungry, head-
ache, stomach upset, and trouble seeing. There was also a significant
interactive effect with PCE during the diazepam dosing weeks resulting
in a mood of less friendliness. Included in this category were the
adjectives good natured, friendly, kind, warmhearted, pleasant, and
considerate., From this result, we can assume that the subjects assessed
themselves to be less friendly during the diazepam and high PCE exposure
days.

The effect on each behavioral test for which the data has been analyzed
demonstrates that each test provided slightly different results. How-
ever, in none of the behavioral tests was there an interaction effect
between PCE and alcchol or PCE and diazepam. The general increases in
the average scores of the Michigan eye-hand coordination test were:

EXPOSURE CORDITION SCORE INCREASE COMMENT
PCE, 100 ppm €.23 to 0.50 sec not significant
Diazepanm, 10 ng/day 0.86 sec not significant
Alcohol, 1.5 nl/kg 1.1 sec significant

The general reduction in the average scores of the Flanagan coordination
test were:

EXPOSURE CONDITION SCORE_REDUCTION COMMENT

PCE, 100 ppm 2 to 4 uniis occasionally significant
Diazepam, 10 mg/day 2 units not significant

Alcohol, 1.5 mi/fkg 9 to 10 units highly significant

The average changes in time off target in the rotary pursuit test due to
exposure conditions were:

EFFECT ON TIMF OFF TARGET (SECONWDS)

Exposure

Condition 15 rpm 30 rpm 45 rpm 60 rpm Comment

PCE, all not
100 ppm 08 i: +.,3 28 to .46 +.1 to +.3 »9 o ~1.2 significant

Diazepan, all significant
10 ag/day +0.7 +1,1 +2.1 +2.3 decrements

Alcohol, all significant
1.5 ml/kg +1.1 +4.5 +7.9 +5.5 decresencs

74 Days of all significant
Testing, -2 to -, 4 -2.7 to =5.0 ~5.6 to ~8.0 ~5.1 to -6.4 improvements
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Comparison of the results from these three behavioral tests show that
the high dose of alcohol had a significant detrimental effect on perfor-
mance in all three tests, the high dose of diazepam had a detrimental
effect on performance of only the rotary pursuit test, and high PCE had
an occasional detrimental effect only on the Flanagan coordination test.

The correlation of performances on the rotary pursuit test at four
speeds to the other two coordination tests during 21 days when complete
data feor all nine subjects was available resulted in the following
levels of correlation:

TEST 15 rpm 30 rpm 45 rpm 60 rpm
low middle high low middle high low wmiddle high low middle high

Flanagan
coord nation -.77 -.53 +.15 ~-,90 -.60 -.17 ~.8F -.62 +.01 -.66 .45 +.29

Michigan eye-—

hand, AM -.37 +.08 +.49 =29 +.25 +.33 -.40 +.,29 +.73 +.01 +.43 +.77
Michigan eye-
hand, PM -.32 +.11 +.83 -.26 +.31 +.78 ~-.20 +.28 +.86 -.01 +.54 +.88

From these correlations it can be concluded that the rotary pursuit test
at all speeds is moderately correlatad with the Flanagan coordination
test while the Michigan eye-hand coordination test, both AM and PM,
correlate best with the rotary pursuit test at high speeds and poorly at
low speeds. These results, together with the detrimental differences
already noted, suggest that these coordination tests measure similar but
not identical tasks,
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CONCLUSIONS

A comprehensive study of the behavioral and neurological effects of
perchlorceihylene (tetrachloroethylene) exposure alone at OSHRA standard
concentrations, and in combination with low doses of diazepam or alcchel,
has been carried out, The result of data analysis from one behavioral
test is not yet available. However, the results of all other behavioral
testing lead us to conclude that perchlorcethylene at its present
standard of 100 ppm had no consistent,significant effect upon the perfor-
mance of four behavioral tests, and the addition of alcohol or diazepam
at relatively low levels added no significant decrement to performance
over and above that imposed by the alcohol or diazepam itself. There
was a non—consistent significant detrimental effect of perchloroethylene
alone in the performance of the Flanagan coordination test. However,

any additive effect or interaction with alcohol was obscured by the
highly significant alcohol effect upon the performance of this test.
There was no additive effect by diazepam addition to the PAE exposure.
Analysis of neurclogical data revealed a significant but imconsistent
increase in the beta activity of the EEG during combined perchloroethylene
exposure and diazepam doaing. We interpret this increased beta activity
to be due primarily to the diazepam, although it did not appear consis-
tencly with diazepam alone. However, diazepam alone has been reported

to have this effect, whereas, perchloroethylene alone has neot.

At the levels of dosing studied, there was no exacerbation of the deleter-
ious behavioral and/or neurclogical effects of either alcohol or diazepam
when perchloroethylene was added te the exposure. However, the results
emphasize the hazard involved with drinking alcohol during any work
situation, as decrements in coordination were found at blood alcchol
levels below those genzrally considered to be legally drunk (100 mg %).
Diazepam, at the low dosages generally prescribed for outpatients,

caused a significant decrement in only one of three coordination tests.
The EEG changes noted are therefore difficult to assoclate with any
projected increased work hazard from these low dosages. In summary,

the results from this laboratory study suggest that the degree of

hazard the workman presents to himself and others when the effect of

low doses of alcohol or diazepam are added to that of breathing OSHA
standard PCE vapor levels will be no greater than these attributable

to the alcohol or diazepam alone.
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TABLE 111

SUBJECTS PARTICIPATING IN STUDY

SUBJECT ASSIGNED HEIGHT WEIGHT
NUMBER GROUP AGE _(cm.) kg.)
FEMALE
95 A 37 164 62.3
326 A 23 170 61.1
327 A 19 165 59.2
328 B 25 162 81.6
329 B 27 172 56.6
330 B 24 160 61.0
MALE

117 A 27 171 75.8
123 A 42 173 69.2
331 A 33 182 78.4
332 B 22 170 59.8
333 B 23 180 59.8
334 B 29 178 84.8
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TABLE 1V

SUMMARY OF SUBJECT ATTENDANCE DURING STUDY

SUBJECT POTENTIAL TOTAL DAYS TOTAL DAYS
NUMBER & SEX DAYS, TOTAL PRESENT ABSENT
GROUP A
95, F 55 54 1
326, F 19 19 0
327, F 55 45 10
117, M 55 48 ?
123, M 32b 22 10
331, M 17-1/~? 17-1/2 o
GRQUP B
328, F 55 47 8
329, F 55 54
330, F 55 5% 0
332, M 55 50 5
333, M 53¢ 51 2
334, M 55 53 2
a

withdrew from study
b vithdrawn from study

alternate subject
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TABLE V

PCE CONCENTRATION IN EXPOSURE CHAMBER
TWA and 5D in ppm

41

ADDIT. t . t f
WEEK - EXPOSURE i Monday Tuesday = Wednesday { Thursday Friday Saturday Sunday
: 110 20 3251 ! 41001 ;5 6
2 none ! i +0.9 +3.7 i
I |
. H I
3 vallum 7 © 8 0 ' g99.9 - ]025.7 1199 8|12 13
.. | bwms : ; =2 : .0 3.8 j____,_ g
4 | Placebo 140 150 . 161015 1725.2 18100.05 19 20
B i _ i o 9 0.9 2.9 ; - )
5  Alcohol %2_1 ()} i 22 0 73 100.1 2425.0 | 25100.7° 26 s 27
i 0.75m1 kg, | SN U R
6 none - 28100.3 i29 0 300 3]125.2 | 3299.9 33 L4}
— - = L T .. 5L - < T
7 valim ‘350 {350  37100.0  3825.4 39 1002 40 41
10 mg _ | .5 Lo LB o
8 Placebo 42 0 .43 0 4y99.8 | 4525.1 q599 2. 47 48
N ! i L L3 +1.0 2.9 :
| ' i i :

9 none 149 25.3 } 500 510 | 52 53 - 5y 55
NN I .1 A i iy THANKSGIVING HOLIDAYS =
10 Alcohol ! 56 o 570 581003 , 5925.7 6099.7 61 62

—A.omiikg i A KL SO P . S - < L
11 ~ Valium |63 0 , ﬁq 0 65100.8 | £625.0 6799.8 53 69
6 ng | : B2 -' _. ™. A2
12 none : 70 mc 0 ','1 o .720 | 7325.4 74 100. 3
{ ; 41.1 E +3.1



TABLE V1

ML VODKA CONSUMED BY SUBJECTS DAILY DURING WEEKS 5 & 10

GROUP A
SUBJECT  SEX WEEK S WEEK 10
95 F 64 ml 90 wl
326 F out of study out of study
327 F 55 ml 90 mi
117 M 76 ml 110 ml
123 M 653 ml out of study
3 M 75 ml out of study
GROUP B
SUBJECT SEX MWEEK 5 WEEK 10
328 F 60 ml 120 ml
329 F 56 ml 90 ml
330 F 60 ml 90 ml
332 M 62 ml 1060 ml
333 M 60 ml 100 wl
334 M 75 ml 100 ml
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TABLE VLY

DEVIATIONS TO DIAZEPAM AND PLACERO DOSES

WEEK 3: Three diazepam capsules/day, with meals, starting on weekend.

WEEKEND - 328 missed 1 dose; 331 missed 3 doses; 332 missed 1 dose; 334 missed
7 doses (all).

MONDAY = 331 missed breakfast doge; 334 missed breakfast dose,

TUESDAY -~ 327 missed breakfast dose.

WEDNESDAY - 117 missed breakfast dose.

THURSDAY ~ 327 missed supper dose; 331 missed supper dose.

FRIDAY - 327 missed breakfast dose.

WEEK 4: Thaee placebo capsules/day, with meals, starting on weekend.
WEEFKEND -~ 326, 328, 331 and 333 missed 1 dose.

MONDAY - 117 and 123 absent.

TUESDAY - 123 absent; 331 missed breakfast dose.

WEDNESDAY - 123 & 327 absent; 329 - no doses after breakfaat.
THURSDAY -~ 123 absent; 329 = no doses.

FRIDAY - 123 absent.

WEEK 7: Two diazepam capsules/day, w/breakfast and supper, storting on weekend,
WEEKEND

327 missed 5 doses (all).

MONDAY - 123 absent.

TUESDAY - 123 absent.

WERNESDAY -~ 123 and 332 absent, no doses,

THURSDAY -~ 123 absent.

FRIDAY - 123 absent; 300 missed chamber dose due to nausea.

43



WEEK 8:
WEEKEND
MONDAY
TUESDAY
WEDNESDAY
THURSDAY

FRIDAY

WEEK 11:
WEEKEND
MONDAY
TUESDAY
WEDNESDAY
THURSDAY

FRIDAY

TABLE VII (continued)

Twe placebo capsufes/day, w/breakfast and suppen,

No recorded :deviations.

117 and 327 absent, missed 2 doses.
327 absent, missed 2 doses.

No recorded deviations.

No recorded deviations.

328 absent.

stanting on weekend.

Three diazepam capsules/day, wiih meals, starting on weekend.

1

)

327 missed 3 doses; 333 missed 1 dose.
328 absent, missed 1 dose.

328 missed 3 doses; 333 absent, no doses.
327 and 328 absent; 328 no doses.

328 absent.

117, 328, and 332 absent.
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DAY

DAY

DAY

DAY

DAY

DAY

Day

Day

Day

Day

TIME OF SAMPLE

TABLE VIII1

PCE BLOOD CONCENTRATIONS

Baseline
2' of Exposure

Baseline
2' of Exposure

Baseline
2' of Exposure

Baseline
2' of Exposure

Baseline
2' of Exposure

Baseline
2' of Exposure

Baseline
2' of Exposure

Baseline
2' of Exposure

Baseline
2' of*Exposure

Baseline
2' of Exposure

WEEK: 2 (Control)
PCE CHAMBER PCE BLOOD CONC., PPH NO. OF
CONC., PPM MEAN RANGE 5.0, SUBJECTS
MALES
no exposure
0
0
25
0.7 0.6-1.0 0.2 6
100
l3u9 7.9—2100 500 5
FEMALES
no exposure
0
0
25
0.6 0.3-0.8 0.2 6
100
7.2 4.0-10.1 2,3 6
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DAY

DAY

DAY

DAY

DAY

DAY

Day

Day

Day

Day

1:

R

5:

TABLE IX

PCE BLOOD CONCENTRATIONS

WEEK: 13 (Valium, 6 mg.)
PCE CHAMBER PCE BLOOD CONC., PPM NO. OF
TIME O¥ SAMPLE CONC., PPM MEAN RANGE +5.D. SUBJECTS
L MALES
Baseline 0 0.1 0.0-0.4 0.2 6
2' of Exposure
Baseline ]
2' of Exposure 0.1 0.0-0.4 0.2 6
Baseline 100
2' of Exposure 8.8 7.0-9.6 1.0 6
Baseline 25 0.3 0.2-0.7 0.2 6
2' of Exposure 1.0 0.8-1,2 0.1 6
Baseline 100 0.1 0.0-0.2 0.1 6
2' of Exposure 9.7 5.7-12.2 2.6 5
FEMALES
Baseline 0 0.1 0.0-0.2 0.1 6
2' of Exposure
Baseline 0 002 0-0"'0-4 0-1 5
2' of Exposure
Baseline 100
2' of Exposure 9.0 6.7-11.3 1.8 6
Bascline 25 0.4 0.3-0.8 0.1 6
2' of Exposure 0.8 0.6-1.0 0.1 6
Baseline 100
2' of Exposure 8.2 6.3-10.4 1.5 H
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TABLE X
PCE BLOOD CONCENTRATIONS
WEEK: 4 (Placebo)

PCE CHAMBER PCE BLOGD CONC., PPM NO. OF

TIME OF SAMPLE CONC., PFM MEAR RANGE +5.8. SUBJECTS
MALES
DAY 1: Baseline 0 0.2 0.1-0.3 g.1 3
2' of Exposure
DAY 2: Baseline 0
2' of Exposure
DAY 3: Baseline 100
2' of Exposure 9.1 7.8-10.8 1.2 5
DAY 4: Baseline 25
2' of Exposure 1.8 1.4-2.2 0.3 5
DAY 5: Baseline 100
2' of Exposure . 7.4 7.0-8.6 G.7 5
FEMALES
DAY 1: Baseline 0
2' of Exposure 0.4 0.3-0.6 0.1 6
Day 2: Baseline 0 G.1 0.0-".8 0.3 6
2' of Exposure
Day 3: Baseline 100 <0.1 0.0-0.2 0.1 6
2' of Exposure 8.5 7.1-9.2 1.0 4
Day 4: Baseline 25 <0.1 0.0-0.2 0.1 5
2' of Exposure 1.4 1.0-1.8 -3 5
Day 5: Baseline 100
2t of Exposure 6.9 5.9-8.8 1.3 5
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TABLE XI
PCE BLOOD CONCENTRATIONS

WEEK: 5 (Alcohol, 0.75 ml/kg)

PCE CHAMBER PCE BLOOD CONC., PPM NO. OF
TIME OF SAMPLE CONC., PPM MEAN RANGE +5.D. SUBJECTS
MALES
DAY 1: Baseline 0
2' of Exposure
DAY 2: Baseline 0
2' of Exposure
DAY 3: Baseline 100
2' of Exposure 7.0 5.6-8.4 1.3‘ 5
DAY 4: Bascline 25 0.1 0.0-0.3 0.1 5
2' of Exposure 2.5 1.8-3.2 G.6 5
DAY 5: DBaseline 100
2' of Expusure 8.7 6.4-12.0 2.3 3
FEMALES
DAY 1: Baseline
2' of Exposure
Day 2: Basecline 0
2' of Exposure
Day 3: Basclinc ) 100
2% of Exposure 8.5 7.6~9.2 0.8 4
Day 4: Baseline 25 0.1 0.0-0.2 0.1 4
: 2' of Exposure 2.7 2.1-3.2 0.6 4
o Day 5: Baseline 100 0.1 0.0-0.2 0.1 6
: 2' of Exposure 9.6 8.0-12.0 1.8 5
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DAY

DAY

DAY

‘DAY

DAY

DAY

Day

Day

Day

Day

TIME OF SAMPLE

TABLE XII
FPCE BLOOD CONCENTRATIONS

WEEK: 6 (Control)

Baseline
2' of Exposure

Baseline
2' of Exposure

Baseline
2' of Exposure

Bascline
2' of Exposure

Baseline
2' of Exposure

Baseline
2' of Exposure

Baseline
2' of Exposure

Baseline
2' of Expocure

Baseline
2' of Exposure

Baseline
2' of Exposure

PCE CHAMBER PCE BLOOD CONC., PPM NO. OF
CONC., PPM MEAN RANGE +5.D. SUBJECTS
MALES

100
7-3 6.2-900 101 5

0

0

25
1-6 1-4-210 0-3 4
100 0.5 0.4-0.7 0.1 4
7.3 6.6-8.8 0.8 5

FEMALES

100 0.4 0.4-0.5 <0.1 4
7.8 518“9-0 1-3 S
0 0.4 0.0-0.7 0.4 5

0

25
1.5 1.3-1.7 0.2 4
100 a.6 0.3-0.9 0.2 4
7-2 5-8"’8-4 1.1 4
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TABLE XIII
PCE BLOOD CONCENTRATIONS

WEEK: 7 (Valium, 10 mg)

PCE CHAMBER PCE BLOOD CONC., PPM NO. OF
TIME OF SAMPLE CONC., PPM MEAN RANGE +5.D. SUBJECTS
MALES
Baseline 0 0.3 0.0-0.4 0.2 3
2' of Exposure
Baseline 0]
2' of Exposure
Baseline 100
2' of Exposnre 10.5 7.6-13,2 2.8 3
Baseline 25
2' of Exposure 2.2 1.5-2.6 a.5 4
Baselinc 160 0.6 0.4-0.8 0.2 4
2' of Exposure 12.7 10.8-14.7 1.7 4
FEMALES
Baseline ] 0.5 0.0-0.6 0.3 5
2' of Exposure
Baseline 0
2' of Exposure
Baseline 100
2' of Exposure 9.4 7.5-11.1 1.5 5
Baseline 25 0.4 0.0-0.8 0.3 5
2' of Exposure 3.2 2.7-4.2 0.6 5
Baseline 100 - 0.5 0.3-0.8 0.2 5
2' of Exposure 10.8 8.2-13.8 2.5 4
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TABLE X1V

PCE BLOOD CONCENTRATIONS

WEEK: 8 (Placebo)

PCE CHAMBER *PCE BLOOD CGNC., PPM NO, OF
TIME OF SAMPLE CONC., PPM MEAN RANGE 5.0, SUBJECTS
MALES

DAY 1: Baseline 0 1.1 1.0-1.2 0.1 3
2' of Exposure

DAY 2: Baseline 0 0.2 0.0-0.5 0.2 4
2' of Exposure

DAY 3: Baseline 100 <0.1 0.0-0.2 0.1 4
2' of Exposure 5.9 4.6-7.3 1.1 4

DAY 4: Baseline 25 0.4 0.4-0.5 a.1 3
2' of Exposure 1.3 1.2-1.5 0.1 4

DAY 5: Baseline 100 0.6 0.5-0.8 0.1 4
2' of Exposure 7.9 6.5-9.5 1.4 4

FEMALES

2' of Exposure

Day 2: Baseline 0 0.3 0.%2-0.6 0.2 4
2' of Exposure

Day 3: Bzseline 100 ¢.1 0.0-0.4 0.2 5
2' of Exposure 7.2 5.0-8.6 1.5 5

Day 4: Baseline 25 0.4 0.3-0.6 0.1 5
2' of Exposure 1.2 0.9-1.5 0.3 4

Day 5: Baseline 160 0.5 0.4-0.5 <0.1 3
2' of Exposure 7.4 6.5-8.4 0.9 4
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DAY

DAY

DAY

DAY

Day

Day

Day

Day

1:

l:

TABLE XV

PCE BLOOD CONGENTRATLONS

WEEK: 9 (Control)

PCE CHAMBER PCE BLOOD CONC., PPM
TIME OF SAMPLE CONC., EPM MEAN RANGE iS.h.
MALES

uasclil’le 25 0.4 0. 3-005 0-1
2' of Exposure 1.7 1.6-1.8 0.2
Baseline 0 0.7 0.7-0.9 0.1
2' of Exposure

BZISEline 0 Ovl 0-1—002 <0|1
2' of Exposure

Baseline no exposura

2' of Exposure

Raseline ne exposure

2" of Exposure

FEMALES

Baseline 25 004 0. 0"008 0-3
Baseline 0 0.6 0.4-0.8 0.1

2' of Exposure

Baseline
2' of Exposure

Baseline
2' of Exposure

Baseline
2' of Exposure

no exposure

ne exposure
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TABLE XVI
PCE BLCOD CONCENTRATIONS

WEEK: 10 (Alcohol, 1.5 ml/kg)

PCE CHAMBER PCE BLOOD CONC., PPM NO. OF
TIME OF SAMPLE CONG., PPH MEAN RANGE 15.D. SUBJECTS
MALES
DAY 1: Baseline o
2' of Exposure
DAY 2: Baseline 0
2' of Exposure
DAY 3: daseline 100
' of Exposure 7.4 7.0-8.4 0.7 4
DAY ll: s .eline 25 007 0-5-008 0-2 4
1t of Exposure 3.0 2.3-3.2 0.2 4
2' of Exposure 6.8 6.0-8.1 1.1 3
FEMALES
DAY 1: Baseline 0
2' of Exposure
Déy 2; Bascline 0
2' of Exposure
Day 3: Baseline 100
2' of Exposure 1.3 6.0-8.5 1.2 4
Day 4: Baseline 25 0.7 0.6-0,7 <0.1 4
2' Of‘ Exposure 3-0 2-7‘3-5 0-3 5
Day 5: b‘;:_eline 100 004 00""0-5 0-1 !l
7-0 600"‘8-3 1-1 !I

2" of Exposure
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TABLE XVII

PCE BLOOD CONCENTRATIONS

WEEK: 11 (Valium, 6 mg)

PCE CHAMBER PCE BLOOD CONC,, PPM
TIME OF SAMPLE CONC., PPM MEAN RANGE 5.0,
MALES

Baseline 0 2.3 0.3-0.4 <0.1
2' of Exposure

Baseline 0

2' of Exposure

Baseline 100

2' of Exposure 3.3 2,5-4.2 0.7
Baseline 25

2' of Exposure 1.4 1.1-1.6 0.2
Baseline 1G0

2' of Exposure 8.6 8.0-9.2 0.8

FEMALES

Bageline 0 0.4 ¢.3-0.4 <0.1
2' of Exposure

Baseline 0

2' of ‘Expousure

Baseline 100

2' of Exposure 3.8 3.0-4.9 1.0
Baseline 25

2' of Exposure 2.0 1.8-2.1 0.1
Baseline 100

2' of Exposure 8.2 7.5-8.8 0.5
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DAY

DAY

DAY

DAY

Day

Day

Day

Day

1:

TABLE XVIII

PCE BLOOD GONGENTRATIONS

WEEK: 12 (<omtrol)
PCE CHAMBER PCE BLOOD CONC., FPM NO. OF
TIME OF SAMPLE CONC., PPM MEAN RANGE +8,D. SUBJLCTS
MALES
Baseline 100
2' of Exposure 10.9 9.9-11.7 0.9 3
Baseline [+
2' of Exposure
Baseline 0
2' of Exposure
Baseline 25 2.2 1.6-2.7 0.5 4
2' of Exposure
Baseline 100
2' of Bxpos“re 9.8 8.7-11.2 1.1 4
FEMALES
Baseline 100
2' of Exposure
Baseline 0
2' of Exposure
Baseline 0
2' of Exposure
Bascline 25
2' of Exposure
Baseline 100

2' of Exposure
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TARLE XIX
PCE BREATH CONCENTRATIONS

WEEK: 2 (Control)

PCE CHAMBER PCE BREATH CONC., FPM 0. OF

TIME CF SAMPLE CONC,, PPH HEAN RANGE 5.0, SUBJECTS

DAY

DAY

DAY

DAY

DAY

DAY

DAY

DAY

DAY

1:

2:

LH

Y

2:

3:

Baseline

2' of Exposure
15" Post Exposuve
30" Post Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline,

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2* of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposure
15" Post Exposure
3" Post Exposure

Bagseline

2' of Exposure
15" Post Exposure
Q" Post Exposure

Bageline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

MALES

no exposurs

25

100

FEMALES

no exposure

25

o B O
L= - )

100 1.7
32.9
18.2
15.1
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DAY

DAY

DAY

DAY

DAY

DAY

DAY

DAY

1:

3:

41

3

1t

2:

TIME OF SAMPLE

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline,

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposuyre

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

Bageline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposure
15" Post Expozure
30" Post Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

TABRLE XX

PCE BREATH CONCENTRATIONS

WEEK: 3 (Valium, & mg)

PCE CRAMRER PCE BREATH CONC., PPM NO. OF
CONC., FPPM HEAN RANGE #8.D. SUBJECTS
MALES
o 1.3 0.8-1.9 0.5 5
o 0.9 0.6-1.1 0.2 6
0.7 0.5-1.0 0.2 6
100 0.6 0.6-0.6 o 6
3.8 29.2-36.7 3.0 6
20.5 15.8-22.3 2.4 [
16.8 13.6-20.9 2.6 6
25 3.4 2.9-3.8 0.4 6
12.8 10.5-15.3 1.6 6
8.8 7.6-20.5 1.1 [
1.5 6.7-8.8 0.8 6
100 1.3 i.1-1.6 0.3 6
41.0 31.0-59.9 9.9 $
29.0 25.4-33.8 2.8 6
23.9 18,3-26.8 3.2 6
FEMALES
0 1.9 1,3-2.9 0.6 6
0 0.8 ¢.5-1.1 0.2 6
1.0 0.8-1.1 0.1 5
100 0.6 0,5-0.9 0.1 6
31.7 21.0-38.1 5.9 6
19.4 15.1-25.2 2.9 6
15.1 9.4-19.4 3.5 6
25 3.2 2,3-4.1 0.6 6
12,0 9.1-14,1 1.8 &
8.1 6.8-9.4 1.0 5
6.4 4,1-7.3 1.1 6
100 1.0 0.9-1.0 6.1 6
51.4 43.7-57.7 6.6 6
29.6 19.7-40.8 1.0 6
22.3 17.7-21.5 3.5 6
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DAY

DAY

DAY

DAY

DAY

DAY

DAY

DAY

1:

3:

['H

5:

1:

2:

k H

43

H

Baxecline

2' of Exposure
15" Post Exposure
30" Test Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposure
15" Pogt Exposure
30" Post Exposure

Baseline

2' of Expusure
15" Post Exposurc
30" Post Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

TABLE XXI

PCE BREATI! CONCENTRATIONS

WEEK: 4 (Placebo)

PCE CHAMBER PCE BREATH CONC., PPM NO.OF
CONC., PPH MEAN RANGE 5.0, SUBJECTS
MALES
4] 1.2 1.1-1.5 0.2 4
0.9 0.7-1.2 0.2 4
o 1.0 1.0-1.1 0 5
0.9 0.7-1.1 0.2 3
100 0.9 0.5-1.0 0.2 5
34.6 29.2-39.6 3.8 5
21.1 16.7-23.4 2.8 5
18.0 14,.1-19.8 2.5 5
25 3.3 2.2-4.4 0.8 5
12,7 12,1-314.3 0.9 5
6.1 4.7-7.7 1.1 5
6.1 5.2-7.2 0.8 5
100 2.7 2,3-3.7 0.6 5
38.9 33.2-44.2 4.2 3
22.0 19.4-26.7 2.9 5
1%.5 14,7-22.1 3.1 3
FEMALES
o 1.4 1.2-1.8 0.2 &
1.3 1.2-1.8 0.3 5
0 1.0 0.8-1.1 0.2 6
0.9 0.7-1.1 0,2 3
100 0.9 0.8-1. 0.1 6
35.9 28.1-41.6 6.8 4
21.8 19.2-27.1 4.6 3
18.7 15.6-23.4 4.1 3
25 2.7 2.2-1.% 0.7 5
11.4 9,9-12.1 0.9 5
6.1 4.9-8.2 1.3 5
5.1 1.8-6.2 0.9 4
100 2.4 1.8-2.8 0.3 5
36.9 27.6-46,1 6.6 6
20.8 17.1-28.1 4. 6
19.2 14.7-25.8 A4 6
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TABLE XXII
PCE BREATH CONCENTRATIONS

WEEK: 5 (Alcehol, 0.75 ml/kg)

FCE CHAMBER PCE BREATH CONC., PPM NG. OF
TIME OF SAMPLE CONG. , PPM MEAN RANGE 8.0, SUBJECTS
MALES
DAY 1: Baseline 0 1.8 0 -2.6 1.1 5
2' of Exjosure
15" Post Exposure
30" Post Exposure
DAY 2: Baseline 0
2' of Exposure
15" Post Exposure
30" Post Exposure
DAY 3: Baseline, 100
2' of Exposure 32.3 23.1-36.5 5.6 5
15" Post Exposure 16.5 10.6-22.1 4.2 5
30" Post Exposure 14.7 10.1-20.2 4.3 5
DAY 4:  Gaseline 25 3.8 3.0-4.5 0.6 4
2' of Exposure 15.2 14.9-16.4 0.7 5
15" Post Exposure 9.3 7.5-11.2 1.3 3
30" Post Exposure 8.2 6.3-9.7 1.5 5
DAY S:  Baseline 200 2.7 2.5-3.1 0.3 s
2" pf Exposure 36.3 32.5-42.5 3.8 5
15" Post Exposute 16.5 13.1-20.0 2.7 5
30" Post Exposure 12.5 11.3-13.8 L.1 4
FEMALES
DAY 1t  Baseline 0 1.9 1.2-2.3 0.4 6
2' of Exposure
15" Post Exposure
30" Post Exposure
DAY 2: Baseline (1]
2' of Exposure
15" Post Exposure
30" Pest Exposure
DAY 3: Baseline 100
2' of Exposure 31.3 25.0-38.5 5.5 [
15" Past Exposure 16.9 14.4-20.2 2.7 5
30™ Post Exposure 15.4 11.5-18.8 3.0 &
DAY 4: Baseline 25 3.9 3.0-4.5 0.7 4
2' of Exposure 13.4 10.4-14.9 2.1 &
15" Post Exposure 5.8 8.2-11.9 1.6 ]
30" Post Exposure 8.2 6.0-9.7 1.6 ]
DAY 5: Baseline 100 2.3 1,8-2.5 c.3 3
2' of Exposure 34.5 25.0-40.0 5.7 5
15" Post Exposure 16.5 13.8-18.8 2.6 5
30" Post Exposure 13.1 11.3-16.3 2,3 5
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DAY

DAY

DAY

DAY

DAY

DAY

DAY

DAY

DAY

DAY

1:

2:

3:

1:

2:

5:

TIME OF SAMULE

Baseline

2' of Exposure
15" Post Exposure
30" Poat Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Posl Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposurc
15" Post Exposure
30" Post Exposure

Basaline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposure
15" Fost Exposure
30" Post Exposure

Basaline

2' of Exposure
15" rost Exposure
30" Post Exposure

¥Yaseline

%' of Exposure
15" Post Exposure
30" Posi Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

TABLE XXIIL

PCE BREATH CONCENTRATIONS

WEEK: 6 {(Ccntrol)

PCE CHAMBER PCE BREATH CONC., PPM NO. OF
CONC., PPM MEAR RANGE 5.0, SUBJECTS
MALES
100 3.1 2.5-4.5 1.0 4
33.1 28.2-39.5 4.4 5
18.8 13.6-22.1 3.3 5
16.1 11.8-20.5 3.3 5
0 4.1 31.8-4.5 0.3 5
[
25 1.4 1.1-1.8 2.3 3
11.6 10.8-12.9 0.9 4
7.9 7.5-8.1 0.3 4
1.1 6.9-7.3 0.2 4
100 2.6 1.3-3.4 0.9 5
0.5 28.1-34.9 2.6 5
8.5 16.2-20.8 1.8 5
16.4 14.1-17.7 1.5 5
FEMALES
100 3.2 2.8-3.4 0.3 5
35.6 27.1-3%.0 4.9 5
19.8 18.4-22.1 1.4 5
17.2 15.4-19.0 1.4 3
Q 3.5 3.0-3.8 0.3 5
0
25 1.4 1.1-1.8 0.3 4
11.2 10.5-12.5 0.9 4
8.5 8.1-8.6 0.3 4
7.3 7.3-1.8 0.2 4
100 2.4 1.9-3.4 0.6 5
26.3 19.3-34.9 6.6 &
18.0 13.6-23.2 4.1 4
17.0 13.6-20.8 3.0 4
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TABLE XX1V
PCE BREATH CONCENTRATIONS
WEEX: 7 (Valium, 10 mg)

PCE CHAMBER PCE BREATH CONC., I'PM NO.OF
TIME OF SAMPLE CONC., PPM MEAN RANGE 1S5.0. EYBJECTS
MALES
DAY 1: Baseline 0 2,2 2,1-2.3 0.1 3
2' of Exposure
13" Post Exposure
30" Post Exposure
DAY 2: Baseline 0 ) 1.1 0.9-1.5 0.2 [
. 2' of Exposure
15" Post Exposure
30" Post Exposure
DAY 3: Baseline, 100 1.5 1.4-1.7 0.2 3
2' of Exposure 27.5 24.0-31.1 3.6 3
15" Post Exposure 18.7 15.0-21.2 1.3 3
30" Post Exposure 16.4 13.7-18.5 2.5 3
DAY 4: Baseline 25 3.0 1.8-4.1 0.9 4
2' of Exposure 11.1 9.3-12.3 1.4 &
15" Past Exposure 8.2 6.7-8.8 1.0 4
30" Post Exposure 1.4 5.3-9.2 1.6 4
DAY 5: Baseline 100 3.0 2.7-3.4 0.3 4
2' of Exposure 3.1 31.3-34.2 1.4 4
15" Post Exposure 18.0 16.6-20.2 1.7 4
30" Post Exposure 16.2 13.6-19.0 2.6 &
FEMALES
DAY 1:  Baseline 0 2.1 1.4-2.5 0.5 5
2' of Exposure
15" Post Exposure
30" Post Exposure
DAY 2: Baseline O i.2 0.9-1.5 0.2 5
2' of Exposure
15" Post Exposure
30" Post Exposure
DAY 3: Jaseline 100 1.5 0.7-2.0 0.6 L1
2' of Exposure 28.4 23.3-31.1 3.2 5
15" Post Exposure 16.6 14.6-19.2 2.1 5
30" Post Exposure 14.64 13.0-16.4 1.7 5
DAY 4: Baseline 25 1,2 2.6-3.7 0.3 5
2' of Exposure 11.9 10.2-13.0 1.1 3
15" Post Exposure 8.1 6.5-9.5 1.1 5
30" Past Exposure 7.1 6.0-8,1 1.0 5
DAY 5: Baseline 100 3.5 3.1-4.3 0.5 5
2' of Exposure 31.¢9 29.9-35.7 2.6 [
15" Post Exposure 5.5 14.0-16.3 1.1 4
30" Post Exposure 14.2 12.0-17.1 2.3 &
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TABLE XXV
PCE BREATH CORCENTRATIONS

WEEK: 8 (TFlacebo)

PCE CHAMRBER PCE BREATH CONC., PPM NO OF
TIME OF SAMPLE CONC., PPH MEAN RANGE 5.0, SUBJECTS
MALES

DAY 1: Baseline 0 3.2 3.0-3.5 0.2 3
2' of Exposure
15" Post Exposure
30" Post Exposure

DAY 2: Baseline o 2.3 £.1-2.6 0.3 4
2' of Exposure
15" Post Exposure
30" Past Exposure

DAY 3: Baseline, 100 1.9 1.6~2.3 ¢.3 4
2' of Exposure 30.3 22.5-32.1 1.9 L}
15" Post Exposure 19.4 18.3-71.9 1.7 4
30" Post Exposure 16.3 15.0-18.3 1.6 4

D&Y 4:  Baseline 25 kN 2.8-3.2 0.2 4
2' of Exposure 15.0 9.1-11.2 0.9 4
15" Post Exposure 7.3 6.7-8.0 0.5 4
30" Post Exposure 6.9 6.6-7.1 0.2 4

DAY 3:  Baseline 100 3.0 2.9-3.1 0.1 4
2' of Exposure 27.6 25,8-30.% 2.4 4
15" Post Exposure 16.7 312.0-21.1 4.0 &
30" Post Exposure 14.7 11.4-17.5 2.8 4

FEMALES

DAY 1: Bageline 0 3.9 3.5~4.3 0.4 L]
2' of Exposure
15" Post Exposure
30" Post Exposure

DAY 2:  Baseline 0 2.5 1.5-3.0 0.7 4
2' of Exposure
15" Post Exposure
30" Post Exposure

DAY 3: Baseline 100 1.7 1.3-2.6 0.6 5
2' of Exposura 29.72 25.6-32.7 2.8 5
15" Past Exposure 16.2 13.4-19.0 2.7 5
30" Post Exposure 15.5 13.8-17.7 2.0 k1

DAY 4: Baseline 25 3.0 2.7-3.2 0.2 3
2t of Exposure il.3 10.7-12.6 0.8 5
15" Post Exposure 1.9 7.5-9.4 0.8 5
30" Post Exposure 6.6 6.2-7.0 0.3 3

DAY 5: Bageline 100 3.0 2.6-3.3 0.3 4
2! of Exposure 26.9 23.7-32.0 2.7 4
15" Post Exposure 16.2 14,0-38.6 1.9 4
30" Post Exposure 14.5 11.4-16.5 23 4
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DAY

-DAY

DAY

DAY

DAY

DAY

DAY

DAY

DAY

DAY

5:

1:

kKH

TIME OF SAMPLE

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2" of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposurc
15" Post Exposure
30" Post Exposure

Raseline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Ex,3sure
L5" Post Exposure
30" Post Exposure

Baseline .
2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposute

Baseline
2' of Exposure

© 15" Post Exposure

30" Post Exposure

TABLE XXVI

PCE BREATH CONCENTRATIONS
WEEK: 9 {Control)

no exposure

ne eXposure

PCE CHAMBER PCE BREATH GONC., PPM NO. OF
CONC., PPM MEAN RANGE ¥5.D. SUBJECTS
MALES
25 2.5 1.8-3.6 1.0 3
8.8 6.2-10.3 2.3 3
6.9 6.3-7.6 0.6 3
5.6 4.1-6.7 1.4 3
1] 2.3 2.0-2.5 a.3 3
(1] 1.4 1.3-1.5 0.1 2
ne exposure
no exposure
FEMALES
25 2.4 2.1-2.8 0.3 5
1.0 8.0-11.6 1.3 5
1.0 5.7-8.0 0.9 5
5.9 5.1-6.4 0.5 5
0 2.2 1.9-2.7 0.3 5
0 1.4 ‘1l.2-1.7 Q.2 5
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TABLE XXVII
PCE BREATH CONCENTRATIONS

WEEK: 10 (Alcohel, 1.5 wl/kg)

PCE CHAMBER PCE BREATRH CONC., PPM RO.OF
TIME OF SAMPLE CONC., PPM MEAN RANGE ¥8.1, SUBJECIS
MALES
DAY 1 Baseline 0
2' of Exposure
15" Post Exposure
30" Post Exposurc
DAY 2: Baseline 0
2' of Exposure
15" Post Exposure
30" Post Expusure
DAY 3: Baseline 100
2' of Exposure 30.0 25.0~34.2 4.7 3
15" Post Exposure 15.3 11.0-19.7 3.6 &
30" Post Exposure 12,1 7.6-14.% 4.0 3
DAY 4;  Baseline 5 3.4 2.2-5,2 1.4 4
2' of Exposure 1.5 11.0-12.3 0.6 4
15" Post Exposure 7.9 6.8-8.9 0.9 4
30" Post Exposure 6.7 6.5-6.8 0.2 3
DAY 5: BRaseline 100 2.3 1.6-3.0 0.7 3
2' of Exposure 33.5 26.5=-37.0 6.1 3
15" Post Exposure 17.9 16.5-19.1 3.3 3
30" Post Exposure 13.3 i0.4-18.0 4.1 k
FEMALES
DAY 1: Bascline 0
2' of Expesure
15" Post Exposure
30" Post Exposure
DAY 2: Baseline o
2' of Fxposure
15" Post Exposure
30" Post Exposure
DAY 3: Bascline 100
2' of Exposure 28.5 28.6-32.3 3.3 b
15" Post Exposure 15.8 14.5-17.1 1.0 5
30" Post Exposure 1.6 9.6~13.5 1.4 s
DAY 4 Baseline 25 4.1 3.4-5,2 0.8 L
2' of Exposure 10.0 8.2-11.6 1.2 5
15" Post Exposure 6.8 5.5-8.2 1.1 5
30" Post Exposure 5.8 4,8-6.5 0.7 5
DAY 5:  Bascline 100 2.9 2.7-3.3 0.3 4
2' of Exposure 30.5 27.3-31.5 2,5 5
15" Post Exposura 12.5 14.7-21.8 341 5
30" Post Exposure 12.9 9.8-14.7 1.8 s
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TARLE XXVIIE

PCE BREATH CONCENTRATIONS
WEEK: 11 {(Valium, & mg}

PCE CHAMBER PCE BREATH CONC., PPM WO, OF
TIMLE OF SAMPLE CONC., PPM MEAN RANGE 5.0, SUBJECTS
MALES
DAY 1: Baseline 0 2.4 1.7-2.9 9.6 3
2' of Exposure
15" Post Exposure
30" Post Expaosure
DAY 2: Baseline Y
2' of Exposure
15" Post Exposure
3¢" Post Exposure
DAY 3: Baseline, 100
2' of Exposure 32.1 31.1-32.4 0.7 4
15" Post Exposure 17.7 13.0-20.0 3.3 4
30" Post Exposure 16.2 12.7-18.4 2.5 4
DAY 4: Baseline 23 3.3 2.4-3.9 0.8 k
2' of Exposure 11.3 16.4-12.6 0.9
15" Post Exposure 6.1 5.8-6.7 0.6 4
30" Post Exposure 6.1 §,3-7.5 1.3 4
DAY 5: Baseline 100 3.8 3.2-43 0.8 2
2' of Exposure 41.3 33,3-4%.3 11,3 2
15" Post Exposure 17.7 17,3-18.0 .5 2
30" Post Exposure 16.8 16.0-17.5 1.1 2
FEMALES
DAY 1:  Baseline 0 2.0 1.7-2.7 0.4 4
2! of Exposure
15" Post Exposure
30" Post Expusure
DAY 2: Baseline a
2' of Exposure
15" Post Exposure
30" Post Exposure
DAY 3: Bageline 100 6.0 15.1.37.8 L6 R
2' of Exposure : «d=a7. .
15" Post Exposure 1.3 20.3-21.9 0.9 3
30" Post Exposure 18.6 18.4-18.9 0.3 J
DAY 4:  Baseline 25 i3 2.6-4.1 0.8 3
2' of Exposure 10,4 9.3-11.2 0.8 4
13" Post Exposura 7.0 4.5-8,3 1.7 4
30" Post Exposure 6.4 4.3-1.5 1.4 4
DAY 5:  Baseline . 100 3.5 3.2-4.0 0.4 4
2" of Exposure 38.¢ 30,0-45.3 6.3 4
15" Post Exposure i8.6 12.7-21.0 4.0 4
30" Post Exposure 17.1 i2,3-20.7 3.6 4
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DAY

DAY

DAY

DAY

DAY

PAY

2

kH

4:

33

I

3

4;
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TIME OF SAMPLE

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposuxe

Baseline

2' of Exposure
15" Post Exposure
0" Post Exposure

Bascline,

2% of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

Basgeline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposurc

Baseline

2' of Exposure
15" Post Exposure
30" Post Exposure

Baseline

2! of Exposure
15" Post Exposure
30" Post Exposure

Bageline

2' of Exposure
15" Post Exposure
30" Post Buposure

TABLZ XXIX
FCE BREATH CONCENTRATICNS

WEEK: 12 (Control)

PCE CHAMBER PCE BRFATH COMC., PPM NO. OF
_CONC., PR MEAY RANGE $5.D, SULJECTS
MALES
100 3.9 3.6-4.1 0.3 3
36.6 32,0-39.5 4.1 3
23.5 18.2-28.3 5.1 3
15.9 13.9-22.4 4.8 3
o 3.9 3.4-4.3 0.5 3
0 2.3 1.4-3.1 0.9 3
25
11.4 10.2-13.6 1.6 4
6.5 5.4-8.9 1.6 4
6.1 5.3+7.2 0.9 4
200 2,3 1.8-2.7 0.4 4
41.5 35.7-46.3 5.2 &
25,7 20.4-29.0 3.9 4
20.5 14.9-25.9 4.6 4
vEMALES
100 4.1 3.7-4,3 0.3 4
35.2 34,1-37.9 1.8 4
22.2 19.2-24.8 2.5 4
18.2 13.9-21.1 3.1 5
o 3.7 3.4-3.8 0.2 4
0 3.1 2.6-3.4 0.4 3
25
2,9 6.4-11.6 2.4 4
6.2 3,8-8.3 1.9 4
5.7 4.5-7.1 1.1 4
100 2.4 1.8-2.9 0.6 3
37.8 I1.4-40.4 3.9 4
22.1 16.5-28.6 5.0 5
18.4 10.0-23,9 6.9 5
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PCE CHAMBER

DAY OF WEEK CONC,, PFH

Dose: Approximately 0.75 ml vodka/kg body weight

100
25
100

Wl b=

100
25
100

D Lo o

Dose: Appraoaimately 1.5 ml vodka/kg body weight

1 0
2 D
3 160
4 25
5 100
1 0
2 0
3 100
4 25
5 100

ETHANCL BLOOD* CONCENTRATIONS

TABLE XXX

ETHANOL BLOOD CONC., mg/dl

MEAN RANGE +5.D.
WEEK 5
MALES
35-6 2805"‘42.5 5.1
50.6 31!7-6403 13-8
44.1 25.5-56.4 11.5
50.0 41.0-63.2 9.1
50.7 39.2-59.1 8.1
FEMALES
32.1 13.6-42.1 10.9
48,5 33.7-58.6 11.2
43.1 20-?-5609 1415
54.8 45.9-64.9 8.0
46.8 23.9-60.3 15.0
WEEK 10
MALES
62.6 40,0-90.5 20.8
51-? 4&06-5854 6-2
58.8 44.1-66.1 16.0
65.5 54.0-81.0 13.2
69.2 6500-?200 3‘7
FEMALES
63.3 41.1-85.5 15.9
64.1 44.0-74.1 12.6
54.2 36.8-71.4 15.0
?4-4 34!0-‘10500 26.7
70.1 47.5-95.0 21.8

NO. OF

SUBJECTS

W e

W

W B R

WA

*Sampled 15-20 min after dosage that was consumed over 30-win period
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TABLE XXXI1

ETHANOL BREATH* CONCENTRATIONS

PCE CHAMBER ETHANOL BREATH CONC., PPM NG. OF
DAY OF WEEK CONC., PPM MEAN RANGE 15.D. SUBJECTS
WEEK 5

Dose: Approximately 0.75 ml vodka/kg body weight

MALES
1 0 130 102-154 26 3
2 0 181 144-245 48 4
3 100 153 118-181 27 4
4 25 156 130-186 23 4
5 100 156 106-200 38 5
FEMALES
1 0 118 82-170 41 - 4
2 0 16 125-147 10 4
3 100 131 75-200 62 4
4 25 198 160-270 63 3
5 100 148 96-192 48 3
WEEK 10
Dose: Approximately 1.5 ml vodka/kg body weight
MALES
1 0 209 162-255 38 4
2 0 241 201-313 50 4
3 100 218 206-247 20 4
4 25 250 202-304 43 4
5 100 194 160-226 33 3
FEMALES
1 0 341 240-465 111 4
2 0 335 262-480 85 5
3 100 217 182-352 71 4
4 25 279 223-324 41 5
5 100 213 173-246 . 30 4

*Sampled 15-20 min after dosage that was consumed over 30-min period
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TABLE XXXII

DIAZEPAM BLOOD* CONCENTRATIONS

PCE CHAMBER DIAZEPAM BLOOD CONC., ug/dl NO. OF
DAY OF WEEK CONC., PPM MEAN RANGE +S.D. SUBJRECTS
WEEK 3

Dose: 6 mg/day (2 mg t.1.d.)}

MALES
1 0 12 9-16 2.9 6
2 0 19 14-25 3.8 6
3 100 19 14-24 4.7 6
) 4 25 25 20-32 4.5 &
5 100 24 21-29 2.9 6
FEMALES
1 0 12 9-17 2.7 6
2 1] 17 14-22 2.8 6
3 100 17 13-21 2.9 6
4 25 21 20+22 0.6 6
S 100 21 16-27 3.7 6
WEEK 4
Dose: FPlaceyo
MALES
1 a <5kk 4
2 0 <5 1
3 100 <5 2
4 25 <5 1
5 100 <5 1
FEMALES
1 0 <5 6
2 0 <5 3
3 100 <5 2
4 25 <5 1
5 100 <5 2

*Sampled approximately 45 min after second dose
**Detection limit = 5 pg/dl
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PCT% CHAMBER
DAY OF WEEK CONC,, PPM

TABLE XXXIII

DIAZEPAM BLOOD* CONCENTRATIONS

Dose: 10 mg/day (5 mg b.i.d.)

100
25
100

AL R Pt L

100
25
100

LV IR OURE JC R

Dose: Placebo

100
25
100

P Lo b =

0

0
100
25
100

WD N e

DIAZEPAM BLOCD CONC., ug/dl

MEAN RANGE ¥5.D.
WEEK 7
MALES
19 17-21 1.7
13 10-18 3.6
18 14-21 3.5
21 11-41 13.5
30 2042 9.3
FEMALES
16 12-23 4.4
13 8-19 4.2
19 14~-28 4.6
17 9-26 6.2
23 13~30 6.3
WEEK 8
MALES
<5%%k
<5
<5
<5
FEMALES
<5
<5
<5
<5

xSampled approximately 45 min after second dose

**Detection limit

= 5 ug/dl

70
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TABLE XXXIV

DIAZEPAM BLOOD* CONCENTRATIONS

PCE CHAMBER DIAZEPAM BLOOD CONC., ug/dl NO. OF
DAY OF WEEK CONC., PPM MEAN RANGE +S.D. SUBJECTS
WEEK 11

Dose: 6 mg/day (2 mg t.1.d.)

MALES

1 4] 8 6-9 1.4 4
2 0 12 11-14 1.5 3
3 100 11 7-16 4.4 3
4 25 19 11-25 7.0 4
5 100 8 8-8 0.0 2

FEMALES
1 0 8 5-10 2.1 4
2 0 15 11-20 3.3 5
3 100 12 9-15 3.0 3
4 25 13 8-18 4.1 4
5 100 16 10-20 4.2 4

WEEK 12
Dose: Control

MALES

1 0 <Hkk 3
2 0
3 100 <5 1
4 25
5 100

FEMALES
1 Q <5 ' 4
2 0 <5 1
3 100
4 25
5 100

*Sampled approximately 45 min after second dose
¥*Detection 1limit = 5 pg/dl 1
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ol

WEEK DAY

2

2

PCE,
PRY

25
100

[ - ]

100

25
100

(-]

100

25

100

OTHER

TABLE XXXVI
DEVIATIONS NOTED IN PERC/DRUG STUDY

GENERAL, BEHAVIORAL, NEUROLOGICAL, SUBJECTIVE, MEDICAL DEVIATIONS

diazepam,
daily,
6 mg

placeho
daily

General - all 3 learning schedule. Medical - ssl117 and 329
have viral infections. Neurclogical - computer EEG program
not working.

Benavioral - all ss told to holdarms parallel to tacle in

Michigan eye-hand, mechanical problems with rotary pursuit and
dual-tasks tests. Neurological - no PM EEG tracings for s334.

Behavioral - saccade velocity test equipment problems.

Medical - 5326 mildly nauseated in AM.

General - $327 tired.

Brhavioral - 5330 had difficulty during Flanagan Coordination
due to coughing. Subjective — 5333 was clarified re. "check"
questions on mood test.

General - physician noted altered mood in chamber. Behavioral -
staff operator noted problems with dual-aitention task equipwent.

General - 329 upset due to involvement in car accident pre-
vious FM. Behavioral - s8s327, 330, and 334 rotary pursuit
tests invalid due to mechanical problems. Medical - §326
has URI.

Behavioral - still having problems with dual-tasks test.
Medical ~ 55330 & 333 have URI,

General - all testing started 40 min later than normal.
Behavioral - dual-task test equipment repaired. Neurological -
EEG computer program repaired. Medical - s327 sent home,

URI. £329 not exposed due to medical problem.

General - all testing started 20 min later than normal.

Medical -~ 8329 still held out from study resolving medical

preblem.

Medical ~ £329 back in study.

{continued)
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WEEK

5

DAY

1

P " N

PCE,
PPM

100
25
100

100

25
100

100
25

00

<

100

25

TABLE XXXVI{continued)

DEVIATIONS MOTED IN PERC/DRUG STHDY

OTHER GENERAL, BEHRAVIORAL, NEUROLOGICAL, SUBJECTIVE, MEDICAL DEVIATIONS
alcohol, Gemeral - control day for s326. 5331 called home on emergency
daily, (last day exposed).
0.75 ml
per kg General - last control day for s3?6. Medical - s117 sent home
due to fiu-like symptows. Behavioral - s329 given second
saccade velocity test.
Medical - s327 has URI.
- Behavioral - ss95, 327, and 332 rotary pursuit mechanical
problems. Medical -~ s327 has soft tissue bruise on leg,
6334 GI problems.

- Behavioral - rotary pursult data all invalid.

- Heqical - 5334 held out of study due to medical problem.

- Medical - 85334 held out of study due to medical problem.

- Medical ~ &334 had medical problem resclved, back in study.
diazepam, General ~ sl17 ingested 2 beers prior to coming to work, all
daily, data invalid.

10 mg
Subjective - ss all seem tired and subdued.
Behavioral - rotary pursuit data for s327 invalid.
Rehavioral - dual tasks test data invalild for s95.
General - 8123 withdrawn from study because of unexcused
absences. Medical - 5330 taken out of chamber at 1.5 hr due
to nausea,

placebo, -—-

daily

Medical - 5332 has URL,

Neurological - ss may have noted accidental blinking of strobe
light during EEG. Medical - 5895, 330, 332 have cough or
gore throat.

Neurological - s5328 and 330 reported light Elash during EEG,
corrected today.

{continued}
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WEER DAY

8

10

11

12

pm R e

5

o LT S ] ~N

o W N

BCE,

EPY

100

25

¢

TABLE XXXVI (continued)

DEVIATIONS KOTED IN PERC/DRUG STUDY

OTHER

—

——

holiday

holiday

100
25
100

100
25
100

100

25

100

alcohol,
daily,
1.5 m}
per kg

diazepam,
daily,
6 mg

GENERAL, BEHAVIORAL, NEUROLOGICAL, SUBJECTIVE, MEDICAL DEVIATIONS

Medical - 8330 has URI.

Medical - 8328 has some "flu -1like" symptoms.

Behavioral - 8334 had finger injury and tetanus shot, therefore,
Flanagan coordination, rotary pursuit, Michigan eye~hand data
invalid. Medical - 330 has URL.

Behavioral - s117 repeated rotary pursuit test.

e

Behavioral - 5329 had invalid rotary pursuit test.
Subjoctive — 8330 upset due to wultiple sticks upon blood with-
drawal. Medical - 8333 has URI.

General - 8332 entered study 40 min late, all data invalid.

Behavioral -~ 8330 Flanagan coordination invelid, Subjective -
811 mood tests invalid due to yandom answering w/o pseudonyms.

General ~ all ss entered chamber 15 min later than normal.
Ceneral - 8333 entered chamber 20 min late,

General - all ss received debriefing in FPM - 8332 enteraed chamber
15 win late,

Behavioral - 21l rotary pursuit data probably invalid due to
nechanical difficulties.
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TABLE XXXVII

MOOD ASSESSMENT CONTEXT ARRANGED IN NINE GROUPS

DEPRESSSION

sad
downhearted
worthless
unhappy
useless
depressed
blue
troubled
lonely

HOSTILITY

angry
irritable
annoyed
rude
sarcastic

COGNITIVE GAIN

confused

able to think clearly
forgetful

able to concentrate
alert

ACCORDING TO DAVIS{(1971)

CAREFREE

happy

full of pep
carefree

at ease
active
cheerful
satisfied
lively
efficient

ANXIETY

tense

on edge
fearful
impatient
restless
nervous
jittery

GUILTY-ASHAMED

troubled by conscience
sorry for things done
weary

76

FRIENDLINESS

goodnatured
friendly
kind
warmhearted
Fleasant
considerate

MISCELLANEQUS

sasplcious

feel sexy

need a cigarette
need a drink

taken advantage of
hungry

headache

stomach upset
trouble seeing

FATIGUED
tired

sleepy
worn out
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TABLE XLII

ANALYSIS OF VARIANCE FOR A.M. MICHIGAN EYE-HAND COORDINATION TEST: PCE AND ALCOHOL

SOURCE D¥F SUM OF SQUARES MEAN SQUARE F-RATIO P-LEVEL
Total 220 4222,7027

Linear Day (adj.) 1 1651.7111 1651.7111 329,04643 <.005
Linear PCE (adj.) 1 67672 67672 .13481 ns
Linear Alcohol (adj.) 1 .59577 59577 .11869 ns
Linear PCE x Linear Alc. 1 13.17G60 13.17060  2.62379 ns
People Effects 8 1512.4522 189.05652

Residual 208 1044.,09644 5.019269

TABLE XLITI

ANALYSIS OF VARIANCE FOR P.M. MICHIGAN EYE-HAND COORDINATION TEST: PCE AND ALCOHOL

SOURCE DF SUM OF SQUARES MEAN SQUARE F-RATIO P-LEVEL
Total 220 3837.4377

Linear Day (adj.) 1 1362.7621 1362.7621 243.85332 <.005
Linear PCE (adj.) 1 3.76556 3.76556 .67381 ns
Linear Alcohol (adj.) 1 128.04042 128,04042 22,91162 <,005
Linear PCE x Linear Alc. 1 82714 .B2714 . 14801 ns
People Effects 8 1179,6459 147.45513

Residual 208 1162.33673 5.58845
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TABLE XLV

ANALYSLS OF VARIANCE FOR A.M. MICHIGAN EYE~-HAND COORDINATION TEST: PCE AND DIAZEPAM

SOURCE DF SUM OF SQUARES MEAN SQUARE F-RATIO  F-LEVEL
Total 342 ) 7849.0203
Linear Day (aaj.) 1 3120.5006 3120.5006 519.14551 <.005
Linear PCE {(adj.) 1 6.55081 6.55081 1.08983 ns
Linear Diaz. (adi.) 1 17.76346 17.76346 2.95524 ns
Linear PCE x Linear Diaz. 1 6.13822 6.13822 1.02119 us
(adj.)

People Effect 8 2714.4892 339.3415
Residual 330 1983.57813 6.01084

TABLE XLVI

ANALYSIS OF VARIANCE FOR P.M, MICHIGAN EYE-HAND COORDINATION TEST: PCE AND DIAZEP:M

SQUKCE bF SUM OF SQUARES MEAN SQUARE F-RATIO0 P-LEVEL
Total 342 6938.5674
Linear Day (adj.) 1 2818.4941 2818,4941 496.35094  <.005
Linear PCE (adi.) 1 2.24162 2.24162 L39476 ns
Linear Diaz. (adj.) 1 16.28790 18.28790  3.22059 ns
Linear PCE x Linear Diaz. 1 8.47979 B.47979 1.49333 ns

: (adi.)
People Effects 8 2217.1813 _271.14766
Residual 330 1873.88281 5.67845
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ANALYSIS OF VARIANCE FOR FLANAGAN COORDINATION TEST:

TABLE XLVIT

PCE AND ALCOHOL

SOURCE D¥ SUM OF SQUARES MEAN SQUARE F-RATIO  P-LEVEL
Total 220 41425.0000

Igglar Day (adj.) 1 239.3341 239,3341 2.6455 ns
Linear PCE (adj.) 1 754.0464 754.0464 8.3348 P<.005
Linear Alcohol (adj.) 1 3733.4705 3733.4705  41.2677 P<.005
LgiLar Day (adj.) 1 34,2222 34.2222 .3782 ns
Linear PCE (adj.) 1 300.1192 300.1192 3.3173 ns
Linear Alcohol (adj.) 1 1649.0425 1649.0425 18,2276 P<.005
L.PCE x L.Alc. 1 54.5122 54,5122 +6025 ns
Pecople 8 17437.7052 2179.7131

Residual 208 18817.6602 90.4695

Note {1): Assumes Model with absence of PCE~Alcohol interaction.

Note {2): Assumes Model with PCE-Alcochol interaction.
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ANALYSIS OF VARIANCE FOR FLANAGAN COORDINATION TEST:

TABLE XLVIII

PCE AND DIAZEPAM

SOURCE ~___DF SUM OF SQUARES MEAN SQUARE F-RATIO  P-LEVEL
Total 342 46231.0000

es

Linear Day (adj.} 1 305.2656 305.2656 .6395 P<.05
Linear PCE (adj.} 1 437.127 437.127 6436  P<,025
Linear Diaz. {adj.) 1 224,8434 224.8434 L4172 ns
éfzear Day (adj.) 1 304.3750 304.3750 .626 P<.05
Linear PCE {adj.) 1 231.1051 231.1051 512 P<.1
Linear Diaz. (adj.) 1 105.1256 105.1256 .598 ns
L.PCE x L.Diaz. (adj.) 1 1.5345 1.5345 .023 ns
People 8 23353.8864 2919,2358

Residual 330 21712.7539 65.7962

Note {l1): Assumes Model with absence of PCE-Diazepam interaction.

Note {2): Assumes Model with PCE-Diazepam interaction.

86



s Te—E T e

ANALYSIS OF VARIANCE FOR 15 RPM ROTARY PURSUIT TEST:

TABLE XLIX

PCE AND ALCOHOL

SOURCE DF SUM OF SQUARES MEAN SQUARE F-RATIO  P-LEVEL
Total 220 324.53203
Linear Day (adj.) 1 1.19046 1.19046 1.62780 ns
Linear PCE (adj.) 1 47244 47244 « 64600 ns
Linear Alcohol {adj.) 1 22.32041 22.32041 30.52030 <.005
Linear PCE x Linear Alc. 1 .00723 .00723 .00989 ns

(adj.} .
People Effects 8 148.42441 18.553uU5
Residval =~~~ 208 152.41708 .73133

TABLE L

ANALYSIS OF VARIANCE FOR

30 RPM ROTARY PURSUIT TEST:

YCE AND ALCOHOL

SQURCE DF SUM OF SQUARES MEAN SQUARE F-RATIO P-LEVEL

Total 220 4241.2867

Linear Day (adj.) 1 196.84016 196.84016 29.93380 <.005

Linear PCE (adj.) 1 2.14730 2.14730 .32654 ns

Lirear Alcohol (adj.) 1 371.27166 371.27166 56.45987 <.005

Linear PCE x Linear Alc. 1 5.13211 5.13211 78045 ns
(adj.)

People Effects 8 2298.493 284.26491

Residual 208 1257.77587 6.57585
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ANALYSIS OF VARTIANCE FOR 45 RPM ROTARY PURSUIT TEST:

SCURCE DF

TABLE LI

PCE AND ALCOHOL

SUM OF SQUARES MEAN SQUARE F-RATIO P-LEVEL
Total 220 11060.588
Linear Day {adj.) 1 805.91894 805.91894 61.07094  <.005
Linear PCE (adj.) 1 8.18365 8.18365 62014 ns
Li?ear Alcohol (adj.) 1 1156.1816 1156.1816 87.61314 <.005
Linear PCE x Linear Ale. 1 11.15636 11.15636 .84541 ns

(adj.)

People Effects 8 6334.2962 791.78627
Residual 208 2744.85938 13.19644

TABLE LII

AMALYSIS OF VARIANCE FOR 60 RPM ROTARY PURSUIT TEST: PCE AND ALCOHOL
SOURCE DF SUM OF SQUARES MEAN SQUARE F-RATIO P-LEVEL
Total 220 11295.052
Linear Day {(adj.) 1 641.15817 641.15817 42.93551 <.005
Linear PCE (adj.) 1 43.68820 43.68820  2.92560 ns
Linear Alechol (adj.) 1 568.47365 568.47365 38.06815 <.005
Linear PCE x Linear Alc. 1 72.30947 72.30947  4.84224 <.05
(adj.)

People Effects 8 | 6562.3499 854.9579
Residual 208 3106.07422 74.93305
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ANALYSIS OF VARIANCE FOR 15 RPM ROTARY PURSULIT TEST:

TABLE LIILIX

PCE AND DIAZEPAM

SOURCE DF SUM OF SQUARES MEAN SQUARE F-PBATIQ) P-LEVEL
Total 342 444.03199
Linear Day (adj.) 1 .97643 .97643  1.23036 ns
Linear PCE (adj.) 1 «26965 . 26965 +35313 ns
Linear Diaz. (adj.) 1 12.23945 12.23945 16.0284 <.005
Linear PCE x Linear Diaz. 1 -04245 04245 .05560 ns

(adj.)
People Effocts 8 178.51413 22,31427
Residual 330 251.98988 G.76361

TABLE LIV

ANALYSIS OF VARIANCE FOR 30 RPM ROTARY PURSUIT TEST:

PCE AND DIAZEPAM

SOURCE DF SUM OF SQUARES MEAN SGUARE F-RATIO P-LEVEL

Total 342 3748.5687

Linear Day (adj.) 1 237.84305 237.84305 52.09664 <.005

Linear PCE (adj.) 1 8.57822 B.57822 1.8789%6 ns

Linear Diaz. {(adj.) 1 11.09247 11.09247  2.42967 ns

Linear PCE x Linear Diaz. 1 7.61051 7.61051 1.66699 ns
(adj.)

People Effects 8 1970.8558 247,3347

Residual 330 1506.58889 4.56542
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ANALYSIS OF VARIANCE FOR 45 RPM RCTARY PURSUIT TEST:

TABLE LV

PCE AND DIAZEPAM

SOURCE DF SUM OF SQUARES MEAN SQUARE F-RATIO P-LEVEL
Total 34z 12874.242
Linear Day (adj.) 1 1015.6076 1015.6076 94.65598  <.005
Linear PCE (adj.) i .69796 .69796 .06505 ns
Linear Diaz. (adj.) 1 108.51152 108.51152 10.11342 <.005
Linear PCE x Linear Diaz. 1 2.42981 2.42981 .22646 ns
(adj.)
People Effects 8 8206.2754  1025.7844
Residual 330 3540.72266 10.72946
TABLE LVI
ANALYSIS OF VARTANCE FOR 60 RPM ROTARY PURSUIT: PCE AND DIAZEPAM
SOURCE DF SUM OF SQUARES MEAN SQUARE F-RATIQO  P-LEVEL
Total 342 16055.503
Linear Day (adj.) 1 818.43684 818.43684 55.47987 <.005
Linear PCE (adj.) 1 37.45881 37.45881  2.53924 ns
Linear Diaz. (adj.) 1 129.83125 129.83125 B.80095 <.005
Linear PCE x Linear Diaz., 1 2.457136 2.45736 .16658 ns
(adj
People Effects 8 10199.178 1274.8992
Residual 330 4868.14844
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TABLE LVII

RESULTIS OF ANALYSIS OF VARIANCE FOR
DOMINANT FREQUENCY SHIFIS FOR EACH LEAD

PCE-ETHANOL GROUP A

SUBJECT LEAD 1 LEAD 2 LEAD 3 LEAD 4
95 NS NS NS NS
117 NS NS NS NS
327 NS NS NS NS

PCE_.J \ZEPAM GROUP B

SUBJECT LEAD 1 LEAD 2 LEAD 3 LEAD &
328 NS NS NS NS
329 NS NS NS NS
330 NS NS NS NS
332 NS N3 NS NS
333 NS NS NS NS
334 NS NS NS P<.005
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SUBJECT

95

117

327

TABLE LVIIX
RESULTS OF ANALYSIS OF VARIANCE FOR PERCENT RELATIVE

ACTIVITY AT DIFFERENT TREATMENT CONDITIONS FOR FOUR
FREQUENCY BANDS AND AT EACH OF FOUR LEADS

PCE-ETHANOL GROUP A

BAND LEAD 1 LEAD 2 LEAD 3 LEAD 4
é NS NS NS NS
] NS NS NS NS
a NS P<.005 NS NS
B NS NS NS RS
é NS NS NS NS
0 NS NS NS NS
a NS NS NS NS
B NS NS NS NS
§ NS NS NS NS
] NS NS NS NS
o NS NS NS NS
B NS NS NS NS
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TABLE LIX
RESULTS CF ANALYSIS OF VARIANCE FOR PERCENT RELATIVE

ACTIVITY AT DIFFFRENT TREATMENT CONDITIONS FOR FOUR
FREQUENCY BANDS AND AT EACH OF FOUR LEADS

PCE-DIAZEPAM GROUP B

SUBJECT BAND LEAD 1 LEAD 2 LEAD 3 LEAD 4

328 ] NS NS NS NS

a NS NS NS NS

« NS NS NS NS

] P<.01 NS NS NS
329 5 NS NS NS NS

6 NS NS NS NS

o NS NS NS NS

R NS NS NS NS
330 § NS NS NS NS

8 NS NS NS NS

o NS NS NS NS

B NS NS NS N3
332 ] NS NS NS RS

8 NS NS NS P<.005

a NS NS NS NS

B P<.01 P<.005 NS P<.01
333 ] NS NS NS NS

0 NS NS NS NS

a RS NS NS NS

B P<.01 NS NS RS
334 § NS NS NS NS

8 P<.005 NS P<.005 NS

a NS NS NS NS

R NS NS NS NS
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TABLE LX

TREATMENT CONDITIONS SIGRIFICANTLY DIFFERENT
FROM CONTROL FOR GROUP B SUBJECTS

SUBJECT LEAD ACTIVITY TREATMENT CONDITIONS
328 1,8 4 LO PCE ~ HI DIAZEPAM
i,8 + BRI PCE - HI DIAZEPAM
332 1.8 t L0 PCE - LO DIAZEPAM
1.8 4 Hy PCE - HI DIAZEPAM
1,8 + HI PCE - HI DIAZEPAM
2,8 % LO PCE - LO DIAZEPAM
2,8 + HI PCE - HI DIAZEPAM
4.8 + LO PCE - HI DIAZEPAM
4,8 4 HI DIAZEPAM
4,8 3 HI PCE - HI DIAZEPAM
333 1,8 + HI DIAZEPAM
1,8 + HI PCE -~ PLACEBO
134 1,8 + LO PCE - HI DIAZEPAM
3,8 + L0 PCE - Hl DIAZEPAM
3,0 + HI PCE - LD DIAZEPAM
3,8 + HI PCE - HI DIAZEPAH
4, Dom. Freq. + HI PCE
4, Dom, Freq, + KI DIAZEPAM
4, Dom. Freq. 4 LO PCE - H1 DIAZEPAM
4, Dom. Freq. + HI PCE - LO DIAZEPAM
4, Dom. Freq. ¥ HI PCE - HI DIAZEPAM
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Figure 1 : MICHIGAN EYE-HAND COORDINATION TEST
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TESTI

Figure 2: FLANAGAN COORDINATION TEST
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Channel Lead

1 F7-01
2 ) F8-02
3 F7-F8
4 F3-C3
5 F4-C4
6 C4-02
7 C3-01

Figure 3 : ELECTRODE GEOMETRY AND LEAD CONFIGURATION
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Figure 5. SUBJECTS'MOOD ASSESSMENT: CAREFREE
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See Figure 4 for legend,

101




20—

S R T ,
=Rl JHI L
RN i {;{{

VaALLUM
1Gmy
Diazepam — LOT9 ] Placers Placeby _ Emg
ALCOHGL
Alcohol m”m | TN _ "8
~=1000Lm
PCE "'-n ﬂ'ﬂ ﬂ'n mn_ﬂ n'” ru-ln__i’ﬁonm-nﬂ ” nr‘n
[ I ; I.Wi— l '.-rrl'rr [}
|| 2saoasmassosssoasvurs
DAYS

Figure 8. SUBJECTS' MOOD ASSESSMENT: ANXIETY
See Figure 4 for legend,

102



AT T

20—

18

RN

10

MISCELLANEOUS

BEEEENEEE

0-—-‘
Dinzepam

Alcohal

PCE

. | o] |
- T [ N l
1 4 R L -r - l' r
| ; I [ 1
y (7 i I 1
L Lt Ll ] | L ﬁ |
11 L L - .l‘ L 1
VALIUM
S r;"-l Plageto tong Plachba amy
ALCOHOL ——

ImEfxo} '::

=1 00 00 M0 0

1.5

;;"::::::nﬂ IH] IU\

[!IlFrﬁilllllT‘lf]_'_.'l lTTiI

]

li'lllTl[Tl—l_ill'l_‘IliT‘lllali LR

DAYS

50

Figure 9. SUBJECTS' MOOD ASSESSMENT: MISCELLANEOQOUS
See Figure 4 for legend,

103




L
’
r
—
re
’
e
—fe s

COGNITIVE GAIN
o
PPt et e et idiidl

00—
VALIUM
l—'l 0
Jiazepam §m9 ) Placeba O™ pracevo - r---l
ALCOHOL
uumn 150
Alcohol

eer Lall 00 1] ﬂﬂﬂﬂ T st T T T

TIIIFI‘II‘IITI]I'IIIH!ll!tlllltllllilt l'llllrl llllllllitllilll:livliv1r]
8 5 0

DAYS

Figure i0, SUBJECTS' MOOD ASSESSMENT: COGNITIVE GAIN
See Figure 4 for legend,

104



Yy

20—
—
15—
n ——
W —
& e
X
& oy
10—
' ——
S —_
" —
8 _
S——.
— ;
[ a1 . " l.‘ . l'
3 e it
1 I 114 I
D_-] VALIGM
Diasepam — - #iaceno 104 Pucena I""l
ALGCOHOL
Atcohol 1mi/ne - . A
- = 100 80m
PCE ——r n‘ LI er'I Ml M‘T” ﬂl‘l lw 1rm n_ sm M IIMI ﬂ( Sﬂ
AR A B Y LA R S A A A A
DAYS
Figure 11, SUBJECTS' MOOD ASSESSMENT: GUILT-ASHAMED

SEE Figure 4 for legend.

105




— e -

20—

15

10

FRTiGUE

EREENEEENEEEREEERE

0—

Dinzepam

Alcohol

PCE

. . [ 1
T P
1 [ - [ [r
| O
L | el THEY 00 U 4 : . i
vALIUM
Saa | pacexo ome Praceby amg
ALCORG, -
LIV TT 1.50

73

Figure 12, SUBJECTS' MOOD ASSESSMENT!: FATIGUE

See Figure 4 for legend.

106



45

&

=

s

-~
n

MICHIGAN EYE-HAND COOXDINATION SCORE

W 4

3
D‘l‘- VAL I
oprem | Placone 00 o __ [s=1
Alco~ As,mon.
hol tmifhe) ] e

L - =100 ppm -~
B e BB BT B e T
5 W 20 N w» 40 45 S0 535 W e "

LAYS
4 Figure 13, MICHIGAN EYE-MAND COORDINATION TEST. Dafly mean scores (+ one SD).
Treud lines refar ouly to zero level exposure conditiona.

107




100 -

90 -

25 4 3

3
!
°
4
=
!

FLANAGAN COORDIMATION SCORE
o
w

VAL tus

Diaz- w
epsm [ers] racans "] pucese ___ [ame |
Alco- ?‘.‘.?:'3‘ 150
hol C=]
w0o
PGCE L2
$ 0 W 0 2% 2 Ry ¢ %0 55 0 "
Figure 14, FLANAGAN COORDINATION TEST. Daily mean scores (¢ ome 5D)

Open circles represent zero days. The straight line describes
the trend of scores only for nom-exposure conditions and the
outer lines depidt the area of expected mean scores under non~
exposure conditioms (with 95% confidence).

108



B bl Raball ol

TIME OFF TARGET
3.5 4

3.0 4
2 ] i
2.3 1

=2.0 h

® ! )
:fl 4 ! {4
§ L ) !
s 1[I TIR 3 ' .. 1 .I I

;t it * | "

[ -

WOER OF ERRORS

i
o —————

o -““
Di 1 vauum

AL~
o | — ] e o e __ [=]
Alco- ALCUOHOL

imi 50

hol mia

rez [ [ 11 ﬂﬂﬂ,ﬂ 00 =0

lllll‘Tl'llIl'lT‘lT‘I‘(Il'ﬂllillTFTTT‘liI'Illll]llll ll' LI

58 to " S
DAYS
Figure 15, 15 RPM ROTARY PURSUIT TEST

109



TIME OFF TARGET

154
AT -
k| |
g L
] L
B 54
]
:

04

$0 \.._,‘

L
v ui
e |

10 - L

VALIUM
Diax- l
opam|___ [sm0] puscee i P [s=]

Alco~ ALCOHOL
/g
hol i

—~~1300pm
PCE ’%JMMW MM—

Pigure 16, X0 I!!I ROTARY PURSUIT TEST

11C



TIKE OFF TARGET

304
—
g .
[ =]
% 20
o
§ 154
E 104 |
B s
[ o
0+

804
L \
154
L L l ~.\""---..“____
104} ~HHI_ “\ﬁL_\L
55-‘ # "4 ”"-..4 -“'!-q._.r‘k_+~
Rt
wn b M T ail & 1 L *
pr | ’1‘ "'h._"- [ ( ] ®
60 4 M4 P
$ I ¢IN et Y [ Y
- P~ Tie Tt 1'*-'...__ - )¢
nossd T 1 (1 il
v--«q.._'+- I 1 &
: I il
E 7 THUL i i
T
454 .‘NH"“"J..
\
351 K-.__
Poen.
”-
Diaz-| YAtwm

epam | E Placebo "] pracebe I""'l]

Alco- | Atcomot
'
hot _‘.:.h.'_l._. — ] —— iy

PCE |

Pigure 17. 435 RPM ROTARY PURSUIT TEST

111



-

S
W
»
d

N
wn
Y

ECONDS)
&
(

TIME OFF TARGET

TINE OFF TAXGET (S
[ »
£ o

[
(=]
i

95 4 NUMBER OF ERRORS
m-\n
h\_‘_l_-__“___‘ - |
. In
¢ |
M NaiNg il 1 | r
[ tiimm 'F F
15 T [+ _.1,% -'-l-#riqh;__rigra___l__ 1 Jr
5 18 S it 1 [T (L § it
ﬂ 'y } ] JH
E 6> L' ‘F 'ﬂ' 1
T
60 4 “1)\1’_5__%4” -
r—
354
50 4
Dlas VALIUM
epam |__ [oo] e 2 mewe . [em]
Alco- ’:;‘;’?:ﬁ" 150
hol s}
wo
PCE [z

5 10
Figure I8,

1)) uu UMD || m;_‘:‘:::m M%

15 25 0 ﬁAYg)
60 RPM ROTARY FURSUIT TEST

112



TOIIROD
q2d

T0HODTV 01

Dd +
TOHODTIV O1
TOHODTY IH

204 +
TOHOYIV IH

TOMINOD

M
43 L[4 o1 0

Jor s boa v a1}

61 vandrg

zH TH
ot oz - 01 0 0t oz 0T 0 0

€

oz

0T

L]

| SIPETUI S PRI U N PRI AT O G BETE SN B TS WA W 2O T N TN [ BT ATV I B Y S Gl BN WY SEPE |

81-/4 Z0-8d

Ge# tL1o3argns

LHOIAK AQOE 9%/ (G' T~ :T0HOIIV IH
LHOT13IM AQOS 9N/ W G/'(~ :T0HOITY 07
INTTAHLIONOTHINId Wdd DO  $39d

WYHOO0IWHAIONINNLDITI FHL NO JONVHI3 JO NOILSIONI
¥O/ONY 3INITAHLINWOTHIYIL QL J¥NSO4X3 40 1D3443 3HL

T0-L4




i T AN ST T |

07 2anBig

3%
[ i

TOHODTY IH A

304 +
10HOD'TV IH A
<

TOYLINOD =

é

»!

;(%i
RN O B

|

/]
:

!

|
y)
;

gi-14 Z0-94

[TI# i103reEns
LHOI3M Agog 9v/1W 05°T~:ToHooW IH
LHOTIM AQOS 3/TW §/°(" ! T0HOITY 01

ANITAHLIOHOTHONIL Wdd QT 394

WYHYO0TIVHI3INI0ULI3TF IHL NO TTONYHLI 40 NOILSIONI
HO/ONY INITAHLICHOTHIYId OL 3IUNSO4X3 40 133443 3HL

10-L4

o e o a e B AR B



2R ZH ZH zH
ot 0z ot 0 0f 07 01 0 of oz ot 0 ot 07 o1 0
— L L 1 \—’L 1 L’H - ] 1 h ‘ I . ] n i1l 2 w 1 [l i ] — 7 TR ) — L ' [ ~ 2 2 3 n —. [ . 3 _ 1 ] I — [ ) _
TONINOD < X - el : T ==
innat - T
ot <2 S~ == N
ot < T . I.UJ\M ) ¥ 3
A0H00TY 01 A Ty e
. .J)}JJI(\ _ 2 _ _ - ;A)j\.l
04 + Iil))ﬂ\ ’,
TOHOYTY OT — J.AWJJ m
“}{\J{\l{ - I{)}/)n(\ — s - i
T0HOYIV 1 A z e - .- :
= el - D - c—
a0 + T - - ot -
TACHOJTY IH - - b -

-
k=
-
-

qoMINOD <

|

Bd-L4 Z0-8d 10-14

€ZT# tl1o3reEns

1HOTAM AGOE ON/TW (1G° T~ :I0HOITY IH
LHOI3M AQOZ OM/N G/'() ~:TOHOITY 01
3INTTAHLIOUOTHIYId Wdd QO] :39d

WYYI0 TVHAIINAONLI3 13 FHL NO JONYHLII 40 NOILSION]
YO/ANY INTVAHLIOYOTIHIYID 0L JYNS04XE 30 133443 IHL

L

115




TOIINOD
334

TOHODTV 01
q3d +
TOHOD W 01

TCHODTY IH

I0d +
TOHOJ' IV TH

TOAINOD

NAVAVAYAYAY,

l:s‘llllrlllpll!l

s O
™

27 sandiyg

[=)
23
[=3
133
=]
it
b O
o
5]
o
~
Q
-

pradneg

i

€2-¢4

. .

lll\lilllllllll

e
-
ta
.
-
L
-
-
s
e
-
b
threea L—O
b=

f

|

gd-r4 t0-24

Qzs# :103rdEns

AHO13M AGOE ON/TW (G T~ !TOHOITY IH
IHD13M ACQCH 9 /W /' T0HODTY 01
INTTAHLIOHOTHIYAd Wdd Q0T 394

WYHIOTYHAIINTOHLIT TS IHL NO TONVHLI 40 NOILSIONI
YO/ONY INITAHLIONOTHOWId 01 34NS0dX3 40 123443 3HL

10-L4

116

RPN TN YRR XL T unl



st 1o

gz 9andrg

2
(174
o

ot 0
|

hL—.»

o8I0 <

sod A

L
IHOXTV 071 Au.

I +

TOROTY 01 ——

ni.
1OROYTV IR A

04 + A

TOHGDTIV TH

TOLINDD <

€I3-¢d

"
8

\

L]

20-84d

gi-L4

[Zsf ilaarans
IHO13M ATOS 93 /IW {G° T/~ :T0HOITY TH
AHOTIM AQOS 9% /TW §/°( "~:I0HOIIV 01

INTTAHLIONOTHINIA Wdd (0T :32d

WYMIOTVHAIONIOHLDIT3 IHL KO TONYHL3 40 NOILSIONI
HO/ONY INITAHIAOHOTHI¥IL OL 3uNS0dX3 40 123443 3HL

117




108 1R0D

q0d
TOHOYTV O

10d +
TOHOITY 01

TOHOOTY IH

I +
T0HOOTY IH

TOLIROD

NAVAYAYAYAY,

lll!ll'lllllf”irl ‘tl!ll“‘, [ e

L]

$7 sanfrg

ZH ZH
(114 01

Lyt o1 .

-3
2
g

b O

g

A

-

Dhnmnp-L

=
=3

e O

£I-Ld

Yy Le

(I

!
<

I

gd-Ld to-81

TSE#  11o3rdns
LHYIZM AQOE 9N/ W Qm.ﬂatnaozqu< IH
JHOI=M ACOE S¥/W mN.D\(nuozouJ< 0

FNITAHLIOHOTHINZd Wdd ()T ‘34

WYHDOTYHAIINSOBLDZ 1 FHL NO TONVHLI 40 NOILS3OKI
HO/ANY INTTAHLIZOHO T+ D¥3d 0L JUNSOLXI 40 133443 3IHL

YRR LA RN AN IR IR

T0-Ld

O I A |

118




TORINOD

a0d

oAvIL

454 + 0TIV
(o)a

404 + (9)a
(o1)t

04 + (014
TOMINDD

IH
43 0z 01 0
h b S - U PR P T |

52 aanfrg
zH zH

™

(113 0z o1 6 ot or o1 0 0¢ {174 ot ¢
n-n..--_-—--—-hrh-—---u—L-l-auv—-b.—

&

A-

-

ﬁﬁlﬁ

Z —

—~v
J&H&,

H”Mﬁwx

§4-44d zo-gd

QZs#  :133rdns

Avdsow QT (0T)T

AVG/9M 9 1(9)Q
INTTAHLIONOTHIYID Wdd (0T 394

WYNO0TVHIIINIONS 3373 IHL NO WYJIZVIA 40 NOTISSONI
YO/ANY INITAHLIONOTHOINTL 0L JUNSO4XT 40 103443 IML




9z sanfh g

.| ZH TH H
ot (474 ot 0 oc o ot o ot 0z 11 0 ot oz 01 0

Irlnlrhlrl.rnrlrrlrr---—-nn_p-.-—u-F-—nnnn-h—lhpnpﬂcnn—-I-—

TOUINOD

404

0I30V1d

a0d + OQIIVIL

(9}

I + (9)Q

(ona

14 + (01)0
TORINGD

£o-gd Bd =4 20-84 10-44
6Z¢# +123rdns
Avd/oW 0T f(OD)C
AVa/oW 9 :(9)Q
INIVAHIIOHOTHIUId Wdd Q0T 139d

WYHOOTYHA3INTIONLIT1I FHL NO WVdIZVIaQ 40 NOILS3IONI
YO/ONY INTTAHLI0W0THINIA OL IMNSO4X3 46 133443 3HL




TOULNOD
I

oRAIVI

234 + 083IVId
{931

Td 5 (934
(or)a

Iod + (01)d
TONINOD

L2 ¥y

*R ZH H ZH
of 414 (414 o 0t 174 ot 0 ot 0z o1 0 of oz 01 0

YT PR PP I EPEPT IR PO IE DIV UT T R SA W R N NS NS ST | PP SO T P |

gd-L4d ¢0-84 T0~L4

Dse#  :1o3rens

AvE/OW 0T (0] d

AVA/9W 9 (q9)Q
INTTAHLIOHOTHIYZd Wdd (0T :32d

WYH90TVHAIINIONLZ2TTT SHL NO WVJIZIVIA JO NOILSIONI
HO/aNY INTAHLIONCTHIYIL DL 34NS04XI J0 133443 3HL




“1041INOD

304

ORIV

294 + 0g32VId
(9)a

I2d + (N4
nT)a

104 + (01)q
TOMINOD

ZH

§7 aanTeg

“H ZH ZH

0t 474 01 0o ot az ot 0 ot 0z 0t 0 0 ot 01 0

I ITTEEE 0N BN AU I B Erar |

h-n-_--_-[L—-bLsn\h.-F—!-xP-’_l.—llrtlrl[LlrlrlhlL

e N =
N\~

R to~p4d 10~L4

7¢¢# +13rdns

AYE/oW QT (0D

AVO/9W g 1 ()1
ANITAHLIONOHONAd Wdd (0T :32d

WYNOO'iVH4IONION1IATI IHL NO WY4IZVIA 40 NOILSIONI
HO/ONY IN3TAHLIONOTHIHNAd OL IHNSO4XI 40 LI3453 3HL




TO4INOD
cul |

0HI3V1d
334 + O"IDVIL

{9)a
104 + (NQ
(o) a

1d + (o1)0
TOAINOD

62 sanidh g

Bd~Ld t0-84

CECH  t1o3rdns

AVT/9W QT (QT)Q

AVA/9W g i (9)a
INTTAKLIOHOTHOYId Wdd QT 394

WYYI0TYHAIONION LTI 3HL NO WYEIZviQ 40 NOILSHONI
HO/ANY INITAHLIOHWOTHINAd OL JWNSO4XI 40 133443 Il




0¢ 3andry
IH ZH ZH

zH

at oz o1 0 ot 0t 01 0 ot oz o1 o o€ 0z 114 a

| IR ST S N D PR O AP BRI | NI P I EN N |

-.-PD—.lr-.I-!llI—

T04.IN0D N‘Hl T ..... .l.. — m m

———————————
33d =\ e e e
—_ -

Qa3IVId

23d + 08IDVId

(930

and + (9Yd

(o)t

I0d + (013G
TOHINED

=L No.umh

hEgH  1i0areEns

Ava oW 0T :(0T)a

AYA/OW § (9D
INITAHLIOHOTHIYId Wdd (OT +32d

WYHODTYHAIINIONL )313 JHL NO WYJIZVIQ 30 NOILSIONI
HO/ONY ZINITAHLICHOTHINAd OL 3¥NS0dX3 40 123443 3HL

- J“lkn
=5

124




APPENDIX I

INFORMED CONSENT QUESTIONNAIRE

1. Do yeu think the investigation is bascd on enough information to allow
the scientists to proceced stfely, as explained, on human beings?

Yes No

2, Do you understand that ycu have the right to withd:aw from the
investigation at any time?

Yes No

3., DBo you consider this investigation o be useful:
- to yoursel{?
Yes No

~  to your fellow men and women?

Yes No
4, Do you understand that other human beings have been exposed to the
same concentration of _ perchlorosthylene for at least the same

period of time without showing any harmful effect?

Yes No
5, Do you understand that ;you will be stuck with a needle a few times
a day on different days of the week in order that small samples of
blood can be drawn from you?

Yes No
8. Have the risks involved to you been adequately explzined?

Yes No
1. Please tell us briefly why you are willing to participate in this investigation.
Date Signature
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APPENDIX 11

MLCHIGAN EYE-HAND COORDINATION TES
INSTRUCT LONS~PROCEDURES

Determine if subject is left or right handed. Position plate
accordingly.

Instruct subject as follows:

a)

b)

d)

This is an eve-hand coordination test. There are 119 holes in
this maze from S to F. Your task is to imsert the stylus tip

into cach hele according to the traced pattern. Accuracy and

speed are important, and we record both. Any questicns?

Again, let me remind you to be accurate if you miss a hole, or
deMiate from the pattern, we will have to start that trial
over. $o¢ accuracy is most important, and speed is secoend in
importance but do Lry to go as fast and as accurate as you can.

Ok - Put stylus in your right (or left hand), and place the tip
in the top hole marked 8 for start. T will tell you when to
'start'. (Experimenter - resets clock to zero, and says 'start')

Experimenter records data for trial 1. Four trials are run per
session. No feed back on time values should be provided.
Appropriate encouragement can be given for those subjects
lacking in apparent enthusiasm. If errors are made, and you
instruct subject to start over, record this under the error
column on data sheet, and enccourage subjects to be more accurate.
If they are really slow, encourage them to work faster.

Don't forget to date the data sheet.
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1.

5.

APPENDIX 111

INSTRUCTIONS FOR
ROTARY PURSUIT

This i8 1like a game. Th: area of white light is your target. The
object of the game is to keep this vointer on the target as much
of the time as possible when it goes around.

Chase the target in a circular motion if it gets away from you, Every-
time the tip of this pointer or stvlus is not on the target an error

is scored.

Do not press down on the stylus; rather, follow the target with a

relaxed swinging movement of the arm. Also, relax your body to avoid
becoming tired.

Experimenter demonstrates.

You will be given one trial in which to warm-up. Then, you will be given
1 trial at 15 RPMs, 1 at 30 RPMs, 1 at 45 RPMs, and 1 at 60 RPMs with a
30 second rest period between each 45 second trial.

Any questions?
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1. No Names

2, Check the appropriate box - vhich indicates how you feel at

that moment,

3. Some ftems just require you to follow directioms.

APPENDIX IV

FPORM A

SYBJECTIVE FEELING INVENTORY

Use your first respomge.

10.
11.
12,
13.
14.
13.
16,
17.
18,
19.

20,

Ugeless =
Taken advantage of

Check “met at all"

Need a cigarctte

Check "a litrle"

Sad

Nervous

Not
Not
Not
Not
liot
Not

Mot

Able to concentrate Yot

Carefiree

Fearful

Warmhearted

Cheerful

Alertc

Restless

Feel exy

FRings Qbne

Pleasant

Need & drink

~Check "Quite a

Bit

Ef ficient

Not
Not
Not
Rot
Not
Not
Not
Not
Not
Not
Not

Not

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

all []
alr ||

;all [:]

an ]
an [}
ann [}
a1 |}
a1z ||
an [ |
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litele []
Heele [ ]
little ||
little [:]
deele [
lctle [
little ||
ltele ||
Hrele []
Hrele [
lictle D
Meele [
ltele [ ]
tele []
licele [:]
tede ||
itrie [
Metle ||
little [_|
1setle [

quite
quite
auite
quite
quite
quite
quite
quite
quite
quite
quite
quite
quite
quite
quite
quite
quite
quite
quite

quite

avie [ ]
a bie [}
abit [ |
a bic [ |
a bit |
a bit [}
asic [ |
a bit I:]
abie [}
abit |
abie] |
a bit l::]
a bic [ |
abit ] |
a bic ||
abic []
abit [:I
a bit [ |
a bit I::]
a bit [:]

extremely [:I
extremcly [:[
extremely LFI
extremely [:"
extre-ely[:l
extrencly []
extxemely []
extrenely [:}
extremely [ )
extrenely D
extremaly [:]
extreuely [ |
extremely []
extremely D
extremsly D
extremely [:]
extrecely [:]
extremely [:]

extremely [:]

extremely [_]



i1.
22.
23.
24,
25.

26.

43,
-

44,

Blue

Tense

TImpatient

Troubled

Sarcastic

Satisfied

Lively

At ease

Buspicious

Confused

Unhappy

Check "extremely"

Headache

Lonely

Worn out

Sleepy

Weary .

Full of pep

Goodnatured

Considerate

Angry

Able to think

clearly

Stomach upset

Annoyed

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not.
Yot
Kot
Pat
Not
Rot
Hot
Not
Hot
Not
Rot
Not
Not

Not

at

at

at

at

at

at

at

at

ar

at

at

at

at

at

at

at

at

at

at

at

APPENDIX
at1[ ] a
ann[] a
all[ ] a
a1} a
ann] a
all [:] a
al1[] a
s11[ ] a

all [:] a
ann{] a
all [:] a
ann[] a
all [:] a
all [:f a
anf{l a
anfll a
a1l a
aunf’] a
atll ] a
all|[} a
all [:1 a
al].[:j a
IR I P
all [:j a

IV {cont,)

licele [ f
lirtle ]
little [ |
1iecde []
little ||
little [ ]
lictle ||
deele [ ]
1ieele [
litele [ ]
litele [
licere [ ]
little [}
titede I
titete ]
icele [ 1
Hetie [ |
1ittie ||
tirele ]
1eere [7)
ltetle [}
1tele |
pitete |

1ittle |71
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bic []
bit ||
bic ||
bit ]
bit [
oit [ |
bie [ |
bit [_|
bit [}
bie [_]
bit [ |
bit Ej
bit [}
bie [T}
bit |
bic |
bic [T}
bis [ ]
bit [}
bic []
bit [}
abte [
abit] |

quite a bit E:I

quite a
quite a
quite a
quite a
quite a
quite =
quite a
quite a
quite a
quite 3
quite a
quite a
quite &
guite a
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quite a
quite a
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quite a
quite a
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quite

quite

extremely [ |
extremely [ ]
extremely E]
extremely [ ]
extremely []
extremely D
extremeiy [ ]
extremely [:]
extremely | |
extremely [:}
extrenely [:]
extremely [ 1
extremely [:]
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extremaly [:]
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extremely [:j
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extremely [:]
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extremely [:]
extremely [:]
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45.
46.
47.
48.
49,
0.
51,
52.
53.
54.
55.
56.
57.
38.
59,
60.

Lownhearted

Kind

Forgetful

Happy

Friendly

Jittery

On e@ge

Irritable

Hangry

Trouble Seeing

Rude

Worthless

Tirved

Active

Troubled by
ﬁgnscience

Depressed

Not

Not

Not
Not
Not
Not
Not
Not
Not
Roc
Not
Not
Not.
Not

Not

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at
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all[] a
a11[7] a
all [:] a
all [:] a
a1l ] -
all[ | a
ani[]  a
all[ ] a
air[] a
atrf] a
altf ] a
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a11{] &
all [j] a
all [:j a
ann ] a
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APPENDIX V1
Date: Assessor:

Time:

STAFF ASSESSMENT OF THE SUBJECTS*
MOOD AND BEHAVIOR IN THE CHAMBER

Directions: On the following dimensions assess the subjects' mood and
behavior as observed in interactioms with fellow subjects and staff. In
the "comments" section describe the behavior of a particular subject if
it differs appreciably fyvom the behavior of the group in general. Mark
your isting on dash (~), not on a colen (:).

{They are in touclh with ALERT I=t=ivi=t=i~i-i=i1=4—35=3"OUT OF IT" (kind of in a zombie
vhat is happening around them,} +5 1] -5 state physically but not
mentally here)
CONFUSED/DLSORIENTED t~2-i-I-iwtimie=iei=i~i=1 ABLE TO THINK CLEARLY/CONCENTEATE
{Avare of their environment but -5 0 +5 (without extreme effort)
not able to cope with it)
HAPPY t-:-1~1-1-3-t~!=i-~1=1=13 DEPRESSED
+5 0 -5
ANXIOUS i=3=i=i=i=i=imi=i=31=1=: AT EASE
-5 0 +5
FRIEMDLY :-i~i-i-i~ivi~i-i~i-1=~: HOSTILE
+5 Q -5
UPTIGHT :~i-t-i-t=i=31=i=i=~i=i=1 CAREFREE
-5 0 5
FULL OF PEP :~i-i-i~i-i-j—i~i-i—i~1 SLEEPY
+5 1] -5
SERIOUS i-i-i=iwi-i=iviwieiwiei GEDDY
-3 0 +5
TALKATIVE f=i-ioi~fiei—ti-i-im;=1=1 QUIET
+5 a -5
INACTIVE i1-i-i~ini-i=imi=i=i=3~1 ACTIVE
-3 Q +3
COOPERATIVE t-i1-i=i=i=i=i=i-t=i~3—1 UNCOOPERATIVE
+5 0 -5
STAGGERING i=i=i~3~i+wi-3—imi—i=3=; IN BALANCE
-3 0 +3

COMMENTS :
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APPENDIX VII
FERCJURI STUDY
FOG SUBIECTS 1-1, 1-2

EEc  BURIECES pi-p, 1122

200 ﬁ_ﬂ*ﬁﬁ:l@“‘“ 30
8:95 e 8:35 ENTER CILAMBER
B:40 8:40 STETRE
B:45 R:AS
B:30 TRTh eh 8:50 TR
A:55% R:55
9:05 T oxerelse w 9:05 T wIch =%
9:10 9:10
9:15 9:15
9:20 9:20 T Fxercise wW/EKG
9:25 08225
9:30 9:30
9:35 Tcocktalils™ 9:35
9:40 9:40
9:45 9:45 v
9:50 9:50 CYFackiails™
9:55 9155
10:00 10:00
10:05% i0:05
10:10 10:10
10:15 ~hl & br 10:15
10:20 10:20 2
10:25 a=—gIfhe-h & pursult 10:25
10:30 10:30
10:35 ml 10:35 bl & br
10240 = - L R 10:40 (il o R & parsuit
10:45 10345
10:50 '*'mqu“"—— 10:50
10:55 & 10:55 ~mgod ¢ coord
11:00  dual task 11100 L
11:05 11:05 -
11:10 11:10
11:15 . 11:15
11:20 J1:20
11:25 11:25
11:)0 31:30
yi:3% 11:33
11:40 11:40
11:45 11:45
11:50 113350
11:55 11:55
12:00 12:00
1205 12:05
12:10 12:16
12:15 12:15 -
i2:20 L 32:20 L
12:25 U 12:25% u
12:30 N 12:30 L
12:3% C 12:35 c
12:40  EXG H 12:40 G| W
12:45 12:45 -——
12:50 12:50
12155 12355
1:400 1:00
+ R &Rt + 't E{.G in PM
1:5% EKG 2108 EXC
2:00 €~ EXIT CHAMBER 0.

2:10 <~ EXIT CHAMHER
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APPENDIX VII (CONT.)
PERCDRIE. STURY

"""" EEG  SUKIEGES 11-3, 11-4

R:Wy H: 6
By B:5
B:40 Ui 40
{145 ENTE - 2 #1495
R:55 8255 __ENTER CHAMBER
2:00 ——EreaE 2:00 Copwwe
9:0% 9:05
9:10 9:10
2:15 93115 wr——
9:20 Li-michesn - 9:20 REE
9:25 9:25
9:30 I $:30
%135 [ eneeciEE W/ERD 9:35 TTUmich e=k
9:40 9:40
9:45 9:45 -
9:50 2:50 T exarc g WIEKG
9:5% 9:5%
1o:00 10:00
10105 ;o sserbIE———— 10:05
10:10 10:10
10:15 10:15
ig;gg ig§§2 44 Mapcktails™
10:30 _ 10:3y
10135 10:35
1G:40 N:40
10345 ~bl & br 10:45
10:50 10:50 .
10:55 - wtrir o= & pursulc 10155
1L:00 11:00 b1 & b
11:05 , 11305 *
{f;:g - l }i:ig‘*‘ mich e-h & pursuit
120 et 11:20
M0 g g o e
11:35  dual task 11:35 |
1E:40 11:40
11:45 3 11:45
11:56 11:50
11:55 11:55
12:00 J2:00
12:05 12:05
r2: 10 12:10
12:15 12:15
12120 L t2:20 L
12:23 1] £2:25 u
12:30 R 12:30 N
12:15 Py 12:35 c
12:40 pyg " 12:40  EKG ]
12:45 12:45
12:50 12:50
12:55 12:5%
i:00 1:0
9 R & he " two EEG iIn PM
2:15  EKG \ R&ht
2:20 &-EXIT CUAMBER 2:25 EKG

Z: ¥ <— FXIT GUAMBFR
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APPENDIX VII (CONT.)

EOG SURIECT 1-5, i-6
B3

B8:15
8:40
B:45
8:50
R:55
5:00
9:05
9:10
$:15
9:20
9:25
9:30
9:35
9:40
9:45
9:50
9:55

ENTER CHAMB

dual task

Eozar

R & ht
EKG
€— EXIT CUHAMBER

PERCIURUL STUDY

135

SURIECTS 1E-5, T1-6

LA X X N N K-
TR RERCED

-

BRESERSE |§

ENTER CHAMBER
‘£:rh & BC

J

R R
AN B B g N N
vl 48 Rrd-Pri-S.

DWW OVL OV LR

1
10:05 &= o
10:10 wich e-h
10:13
10:20 T—asxeve
10.25 +—+ exerclise w
10:30
10:55
10:40
10:45 2
10:30 o gockEalIs™
10:55
11:00
11:05
11:10
11:15
11320
31:25
31:30
11:35
11:40 5
11:45
11:50
155 msssax
12:00 coord
12:0%
i2:10
12:15
12: 20
12:25
12:30
12335
12:40 EXG
12:45

-kl & br

mo2cr

mich e-h & pursuit

12:50
12:55

M ruo exe in M

R & ht
2:45  EXG
2:50 ¢— EXIT CHAMBER
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APPENDIX VTI1 N0 NAME

SMMARYY in script) PERC/DRUG STUDY
DEBRIEFING QUESTIONNAIRE

Prepared by 5. Marlow, M.5.

1. VMere you ablc te determine whether or not you were receiving alcohol
in your juice?

never sometimes often ! alvays s

2. Do you believe that you received one dose, two diffcrent doses or
were than two different doses of alcohwl over the course of the
entixe study?

one ] two 7 wore than two__ |

Did you answer question #2 on the basis of the way the drinks tasted,
by the e¢ffecis they had, or by both?

taste ¢ effectz | both 4

3. On the days you vere given medication, were you able tou determine
wiether or not -ou were receiving Valium rather than a drug free pill?

never. | sometimes 4 often 2 always .

4. Before the study began you were Lold that you would be given twe
different doses of Valium. Were you able to determine on which daye
you wvere recelving thoe fmg. dose and on which days you were receiving
the i0mg. dose of Valium?

never_ 4§ sometimes 4§ often | always

5. When under the influcence of Valium, did you try to do your hest on:

the Hichigan——
never sometimcs often _ 5 always 4

the pursuit trackfng--
never sometimes | often__ 3 always_ %

the Flanagan--
never sometimes | often_ 5 always 3

the dual task-~
never___ _sowetimes_ ] _often d{ alvays_ 4

6. When undex the influcnce of alechel, did you try to do your best om:

the Michigan—
never sometimes |1 often 3 always 5

the pursuit tracking--
never sometimes | often 3 always_ 5

*ALE nine subjects completed the questionnaire.
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APPENDIX VIIT (cent,)

the Flanapan--
neEver _somctimes often 5 always 4

th: dual task--
aever _sometimes | often 3 alwvays %

Did Sundi fail to sees errors (skipping a hole) thit you made on the
Michigan?

mever_| sometimes ] often alvays

Pid you take the mood test seriosusly and try to answer ic honestly?

Rever sometimes often_? alvays !}

With "1" indicating most, "“2" the pext greatest, and "I the least,
pleige rank the following to show in your opinion the degree to which
':rcg‘ affected your responses on the mood test:

£  things happening in wy life that had nothing to do with the
3 chamber run...

4
7 "the chemicals (perc vapors, Valium, alcohol) I was expoaed to
3 during the study...

1.
8.
E
Respense
¥
4
3
T
?
3
T
?
3
10.
11.
12,
13,
14,

4
g “social interactions (or the lack of them) taking place in the
3 chamber...

é
Did the requirewment of putting & pseudonym om your mood test keep
vou from being honest?

never f somatimes 2 often ! always

If you had it to do over again would you prefer to put your real
name, & pseudonym, Or no name on the mood test?

real name 2 pseudonym 3 no name_ 4

Did you have an idea of what you were scoring on the Michigan by any
means other than sheer intuition?

never__7 sometimes | often |  always

Did you have an idea of what you were scoring on the pursule tracking
by any meang other than intuition and the feedback the machine gave
you {the clicks)?

never sometimes 4 often 4 alvaya 1

Do you feel that when Rick teated you on the purauit you performed
differently than when Tom tested you!

never__ 9 sometimos 3 often_ ] alvays_ 3

—

137



15.

16,

17.

18,

19.

20.

APPENDIX VIII (comt,)
D¢ you feel that when Dr. Hake tested you on the Flanagan you performed
differently than when Bert tested you?

never somctimes ¢ often !  alvays

To what extent did the moise (conversation, laughing, jokimg) on the
alcohol days influence your performance on the:

Michigan--
not at all_3 a liitle bit 3 quite a bit

! extremely 1
pursuit tracking--
not at all ! _a licele bit 4 quite a bit ! extremely !

Flanagan-- '
not at all | a little bit 3 quite a bit

extrenely !

S

mood test--
not at a1l 4 a litele bit_! quite a bit_3 extremely !

1If so, in what way for each of the above?

554 stated that the noise affected their ability to concentratle.
38s atated that thein cwn Laughter made penformance difficult.

How frequently did lack of sleer influence your performance negatively?

never_ > sometimes_# often alvays

To what extent did the boredom of the day to day routine, achedule,
affect your performance negatively on the behavioral tests?

nor at all_ 4 a 1tcile bit § quite a bit_ extremely

Did you fall asleep during the dual task between the tones {(your
signal to type)?

never 6 gometimes ? often ! always

On the dual task, did you make typing errors (e.p. typing four nuwbers,
two numbers, or hitting the wrong key) while typing in the number of
times you saw the white light blink?

never ! sometimes 7  often always
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APPENDIX VIII (cont.)

If sa, cxplain what type of error.

4S8 stated that they hit the whong numbess,

3Ss staged that they entered more on Less than thaee digifs.

. Rotmeay purd, 5; Mich, cooad. 2;
21. Which test did you find most dlfficult?_m_zﬂ‘“_‘u_w. 'l .

22. Which lest did you find mosl challenging? Rodzry purs. §; Mich. cooad. 1 .
Flanagan coond. 5; Mich. coord. I;
Lual tasks 1; EEG 1

23. Which test did vyou find most boring?

24. Bow do you fecl about behaviorally-oriented medical research after
your experience at ithe Department of Environmental Medicine?

not vorthwhile  has some value 3 no opinion_g wortiwhile |
wery worthwhile

25. Did you feel exploited by any of the procedures Or tests you were
subjected to?

never _§ sometimes often_}1 alwvays

Lf so, what tests or procedures made you feel this way?

The S who responded “often” stated, “Oreatwent and afiitude of some
of the professionals™.

Addictional Comments:

"Not encugh chairns oa cubicles”

"It was a very pleasant experience working with both the people in
the group and the Depl, stagf".
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APPENDIX VIII {cont,)

5
:

DEBRIEFING QUESTIONNAIRE (cont.)

Try to answer the following four questions as objectively and honestly as
posaible:

1.

2.

3‘

Were you accurate in de*ermining vhen you were receiving aleshol?

not at all 2 licele btr__! quite a bit_ ! _extremely !

Were you accurate in detecting on vhich days you were receiving the
low dose of alcohol and on which days you were receiving doses twice
a8 strong?

not at all 4 a lictle bit ? quite a bit l extremaly z

Were you accurate in determining vhen you were receiving Valiwm®
not at all__3 a dictle dit ! quite = bit_“ extremely !

Were you accurate in detecting on which days you were raceiving the
6mg. dose of Valium .ad on vhich daya thz l0mg. dosel

not st skl 7 & litele bit !  quite a bit

extremely !
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ADDENDUM#*

DUAL-ATTENTION TASK ANALYSIS

PCE=Alcohol Combination

Responge times for the dual-attention task (see page 8 of the methodology
section), hereafter referred to as the peripheral light test, are shown in
Figure 1 of the addendum for the different PCE-alcohol treatment combinations.
Each of the nine data points in the figure represents the mean response time

of five subjects for both conditions of peripheral light detection: peripheral-
lights alone and peripheral-lights plus central counting. In the latter
condition, only response times for those trjais were included where the

central count was correct or within plus or minus one value of the correct

count, TIunspection of Figure 1 indicates that PCE had little influence on

on
g
-

(msec)

TIME
¥

™

450
100 pom

RESPONSE

Bia

i ] 1
0.0 0.15 1.50

ALCOHOL (ML/kg)

Figure 1. The effects of the three conceantrations of PCE with
three different levels of adminiatered alcohol on
response time of five subjetts averaged over both
conditions of the peripheral-light task.

*Prepared by Vernon R. Putz, Research Psychologist, Behavioral and Motivational
Factors Branch, DBBS, NIQSH, Cincinnati, Ohio.

141



ADDENDUM (cont,}

response times for peripheral lights, while alcohol, as 100-proof vodka, at the
low dose of 0.75 ml/kg appeared to increase response time, only to be reduced
at the higher alcohol level of 1.50 ml/kg. This observation was confirmed in
the analysis of variance, No gignificant interactions occurred among the
levels of PCE and the alcohol conditions (F (4, 16) = 0.31, p -0.01). However,
a significant main effect was found with alcohol F (2, 8) = 9,65, p <0.01. The
Newman-Keuls range test indicated that the control mean of 442 msec (no
alcohol) was significantly different from the Iintermediate alcohol level, which
pruduced a mean response time of 488 msec, p < 0.1. No further significant
differences were found between the control and the high aleohol level or
between the intermediate and high levels.

A main methodological interest with the periphe-al light test was to determine
if information lcading of the subject by adding a second task of counting a
central light blinking would serve to aid in the differentation of treatment
effects by reducing the subject's short term compensatory capability. Analysis
of variance revealed the dual-task condition was significantly different from
the single activity of peripheral-light detection (F 1, &) = 45.7, p <0.01).
Mean response time for the dual-task condition was 490 msec as compared to

435 msec for the single-task condition, However, no significant differences
were found in the three way interaction involving PCE, alcohol and the task
conditions (F (4, 16) = 1,47, p >0.01)., 1In other words, the dual-task condition
increased general response time, but did not differential’ly affect the nine
treatment combinations.

The above analyses were performed on the mean response times for all 30
peripheral light locations. In the subsequent analysis, the data were grouped
according to the position of the peripheral lights, or angle of presentation,
namely, far left, far right,and center. Center lights were those defined to
be within + 10° of the straight ahead pusition, while the far left and far
right included the range of 30 -~ 70° to the left or right of center. Mean
response times across all conditions averaged 429 msec for the lights
positioned on the far left, 448 meec for those on the far right, and 417 msec
for the lights within + 10° center. Although the orientation of the peripheral
lights did produce a significant main effect across all task and treatment
conditions (F (2, 8) = 13.29, p <0.,01), this variable did not interact with
the PCE and alcohol treatment combinations (F (8, 32) = 0.82 p >0.01), Due
in part to the high visibility of the peripheral lights, and the task
procedure, misses and false positives were very Infrequent, and accounted for
less than 2% of the total trial data which resulted in too few responses to
warrant subsequent analysis, Blink-counting during the dual-task condition
wag also very accurate and did not reflect any treatment effects,

PCE-Diazepam Combination

The data for the PCE-diazepam treatments averaged across the two task
conditions for three subjects are shown in Figure 2 of the addendum. With
zero diazepam or placebo, PCE appeared to increase the response times slightly.
However, analysis of varlance indicated that neither PCE nor diazepam were
significant as a main effect and did not interzct in any manner (F (6, i2) =
1,37, p »0.01). The only significant variable was task condition (F (1, 2) =
840, p <0.01). Since the task conditions did not significantly interact with
the PCE-diazepam treatment conditions (F (6, 12) = 1.51, p >0,01), the task

142



ADDERDUM (cont.)

6501
s 600
"
E
- 100 ppm
W 5501
é 25 pem ,r”/,p
3 Oppm
2 900
o
a
n
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x
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N
1 } I }
o P G my Inm¢
CONTROL PLACEBOC
DIAZEPAM

Figure 2. The effects of three concentrations of PCE at
each of the four conditions of diazepam adminis-
tration on response timé of three subjects averaged
over both conditions of the peripheral-light task.

variable did not aid in differentiating the treatment combinations or hava
any particular meaning in the present context.

The effect of the angle of presentation of the peripheral lights was also
: analyzed for che PCE-dlazepam conditions. The orientation of 'he lights did
- significantly influence response times (F (2, 4) = 29.5, p <0.01)., Lights
: located to the far left of center produced a mean response time of 492 msec,
to the far right 514 msec, and 461 msec were recorded for lights in the

center of the subject's visual field (+10°). Both left and right values were
significantly different from the center,

A significant three-way ianteraction occurred with diazepam, lamp orientationm,
and task condition (F (6, 12) = 3.6, p <0.05). Figure 3 of the addendum

shows the relationships. Three things are apparent on inspection of the
figure: (a) the dual-task condition resulted in generally higher ré¢eponse
times, (b) response times to the peripheral lights wére slower than the
central, and (3) no trend with regard to diazepam was evident. The expectation
that the effects of the PCE and drug treatments on response time would be

WP MO T T 2 TS T
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ADDENDUM (cont.)

550
FR-b
330F
FL-D
o
o 5i0F
E
FR-S
w
= 450}
- c-0
" Hor REY
2 FR-0 = FAR RIGHT - DUAL. TASK
=} FL-D = FAR { EFT-0UAL TASK
~ FR-5 = FAR MGHT-SINGLE
C-b =CENTER -DUAL
I~ FL-§ FL-5 =FAR LEFT~ SINGLE
« €-§ =CENTER-SINGLE
€5
30
A P 6 i0
CONTROL PLACE®O "~ "

DIAZEPAM

Figure 3. A three-way Iinteraction among the four conditions of
diazepam administration, the two conditions of the
peripheral-1light task: slngle and dual, and the three
angles of light presentation: far right, far left and
center is indicated. Peripheral-light respcnse times
wexe measured to an accuracy of + 1 msec.
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ADDENDIM (cont,)

more evident by the added stress of responding t2 peripheral lights while
simultaneously counting a central blinking light received no support in this
study with three subjects. Varilations in the data with regard to misses,
false positives, and central lizht blinking accuracy were extremely small
ard did not warrant analysis,

The general conclusion from this behavioral test was that the peripheral-

light test as applied, provided little insight into possible PCE-diazepam and
PCE-alccochol interactions. Furthermore, the test did not reveal any significant
or consistent trend with regard to the main effects of PCE, alcohol, or diazepam,
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