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Visual Tracking Following Lorazepam or Pentobarbital

KENNETH P STOLLER, B.ALK

Lorazepiun, a new benzodiazepine, has
recently been under investigation as a
parenterally adhministered premedicant. These
studies, have shown not only that
subjects experienced sedation and hypnosis,
but also that many experienced a marked
lack of recall.-§

l“ il l)l‘('\'i(”l.\' ,\lll(l'\', we were ill)]k' to (ll'“l("l'
strate significant impairment of human per-
formance, specifical v hund-eyve coordimtion,
produced by oral administration of A* tetra-
hydracinmabinol.? Others have shown  the
vistal tracking task to be sensitive to the ef-
fects of drmgs snch as alcohol and smoked
marijana i 3o this in-
vestigation was done to study the effeets of
lorazepam and pentobarbital on visual track-
ing and to determine whether they affected it
We believed this would be important because
there is evidence that performance on eritical
tracking tasks correlates with skills used in
driving, flving, boating, and industrial work.

in nun,

wettes, Therefore,

MeETHOD

The subjects were six healthy normal men
who were asked to refrain from using anal-
tranguilizers, marijuana, or ethanol
for 24 hours preceding cach experimental pe-
riod. They ranged in age from 20 to 235 vears
and gave informed consent to participate.

Lorazepam, 2 and -1 mg. pentobarbital, 75
and 150 mg, and placebo were administered
intrmmuscularly, double-blind, according to a

gesies,
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Latin square design, At least three ds
usimallyvawecek, elapsed between test sessions.

The critical tracking®
controlled element,
the rate of dl\cr"(-mc
verse time constant, A (radians/see), steadily
increases as the task progresses. As the level
of instability, control beconmes
increasingly difficult, until the operator is un-
able to maintain control. The value of A at
which contral is lost is referred to as the
“critical instability level,” A.. which roughly
approxinuttes the reciprocal of the operator’s
effective time delay.

The tracking task was generated by o spe-
tal computertt and a line
displayed on an oscilloscope.
task was to maintain stabilit

task uses an unstable
= MS — A7 inwhich
measured by its in-

A, increases,

cial-purpose dig

Fhe subject’s
and keep the

line centered on the oscilloscope by means of

a “joy stick”™ (foree trunsducer).

Euach subject was given approximately 150
trials of the tracking task on a practice day
and then 12 trials on the experimental day
before the drug was administered. Determina-
tions (12 trials) began 30 minutes after ad-
ministration of the drug and were repeated
Motiva-
tion was maintained through self-competition,
verbal enconragement, and a monetary re-

every 30 minutes for cight hours,

ward for good performance.

RESULTS

The 12 response scores for cach determina-
tion were averaged for the control and ecach
half-hourly period. The resulting data were
examined by analy with the
control mean for cach particular medication
used as a covariant. The data corrected for
the control variant are plotted in figure 1.
Examination of these data indicates that the
change in performance following the placebo
was negligible, whereas lomzepam and pento-

is of variance.

** Y, is the transfer function of the unstable
controlled element in which S is a complex variable
given by the Laplace transforni.

t1 Systems Technology, Tne.. Critical Task Tester
Mark IV, Maodel 401B.
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barbital degrmded performance over time.
Eleven determinations were significantly dif-
ferent from placebo respouses at any one ab-

servation period (see lig. 1.

These data were examined by analysis of
varianee (table 1. and the drug effect wa
found to be significant (P < 0.03). The drug
effect was further analyzed by four orthogonal
contrasts. The common-slope effect was sig
nificant (P < .03). but neither deviation from
parallelism nor mean drug difference was
significant. The placebo  results diftered
significantly from results obtuined with the
other four medications (£ < .035).

Total difference from placebo over eight
hours was computed. These totals are plotted
in figure 2. Relative potencey. calculated from
these data according to Feiller's theorem, was
determined to be 53.1 (rho) (2 my lorazepam
=106 myg pentobarbital) with upper and
lower 95 per cent confidence limits of 614 and
16, respectively.

DiscUssIoN

Both lorazepam and pentobarbital impaired
hand-eve coordination. Based on the dif-
ference between the medication and ])l;lcclm
scores totalled over eight hours, it was deter-
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mined that lorzepam is 33 times as polent
as pentobarbital. This indicates that 2 myg
loszepam interferes with hand-eye coordivi-
106 myg pento-

tion to the same extent as
barbital.

re not able to predict relative potencies
ages. Althongh the dose—cffect

curves were not significantly different from
the common slope. the Torazepam dose—cf-
feet curve slope appears steeper and. as in
it would he unmwvise to extrap-

ANy assi
olate data ontside the dosages studied.

Values marked by asterisks in figure 1
showed  statistically significant  difterences
from placebo values. This means that at these
abservation periods there was no overlap be-
tween drug response = 2 SD and placeho
response. We would predict that it the same
trend continued with more subjects the mag-
nitudes  of standard  deviations aboutin-
dividual points would decrease: henee, other
determinations might show statistically sie-
nificant differences as well.

Inspection of fignre 1 suzgests durations of
effect of 4 hours for 75 g pentobarbital:
1 hours for pentobarhital. 150 mg: 4 hours
for lovazepam, 2 ma: 8 hours for lorzepam,
14 mg. There are. however, sevenl reasons

_~Lorazepom 2mg

~_Pentobarbital 7Smg
Pentobarbite! 150 mg

<—Lorazepam 4mg

o] ' 2

TIME (hours)

FIG. 1. Mean tracking score plotted versus time. These scores in radians per second are corrected for the

mean baseline determination at that test session. Siumificant (P < 0.05) differences from pl

dicated by asterisks.

acebo are in-
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these dati ot be used to predict pre-
cisely when it would be safe to operate a
motor vehicle, or engage in a hazardons oc-
cupation or sport. In this study. the selected
subjects were healthy Cane nmen 20to 25
vears old, with normal scores on the MMPLL
The performance of these selected subjects
cannot be nsed to answer the duration ques-
where Negroes (who show  greater
sedation with Torazepam)? or the elderly
are involved. Also, to illustrate the wide
variation in performances among individuals,
the mean score of one subject for the two-
hour determination with lorazepam, 4 mg. was
6.03. and that of another, 3.50. More im-
portantly, this study does not tuke into ac-
count possible drug interactions with other
medications and the effects of repeated doses
of lorazepam.

It is of interest that our relative potency.
33, agrees with what one would get based on
the data of Conner et al.'" Using their pre-
medication study dati. the change in anxiety
(15 minutes) relative poteney was 37, and at 30

tion

DOSE IN mg

patient acceptance. the relative poteney was
45. Thus, it appears that the pharnncologsic
effects causing interference with hand=-eye
coordimition are comparable to the anti-
anxiety response, since the relative potencies
are similar, However, this is not the case for
respintory depression, since lorazepam, 2 or 4
my, does not appear to cause respintory de-
pres

One of the most satisfactory methods for
analyzing side effects in general would be to
measure their intensities and, based on mean
intensities
drugs
line ass:
method i
dose—eflect curve following a standard as well
as a test medication.

fon."

following various doses of the
being studied, to carry out a parallel-
This implies that the scoring
sensitive enough to produce &

HLY

The eritical tracking task has heen designed
so that the difficulty of operation is neither
too little, causing loss of alertness due to
boredom, nor too great. causing @ decrement
in performance due to faticue. With regard to
low-task-load  failures, it has been hypoth-

minutes the relative poteney was 80. Based on ced (Bixler et al)® that a “reserve
TABLE 1. Analysis of Variance, Tracking Data
Sonre of Varianee Degrees of Freeom Suti at Sequares Mean Seqare ¥ Ratio Probabilits F Excended
Medication (M) 4 3.30 0.03:
Covariant I 56 0.012
Error 19
Time (T} 15 6 0.001
Error 5
MxT 60 1.61 0.003
Error 300

20z Iudy 60 uo 3sanb Aq ypd‘ | Z000-0001 1926 1-Z2¥S0000/S9 1 L62/69S/S/G¥/HPd-01o1n1e/AB0|0ISOUISBUE/WOD JIEUYDIDA|IS ZESE//:d}}Y WOI) papeojumoq



368

changes in ability to perfonn

capacity” ma
hecause the subject modifies his efforts in rela-
tion to how he feels at the time to maintain
this accepted level of performance. In other
words. there is usually a difference from the
Tevel at which he could maximally be per-
forming.

A solution to the problem of subjects per-
forming below their maximum capabilities is
to employ a secondary task superimposed
upon the primary one. thus causing the sub-
ject to time-share the performance of tasks.
However. unless the performance on one task
can be treated independently of performance
onanother. drawing conclusions from sequen-
tial task performance requires modalities toac-
count for task combining and difficulty.®

Possibly one of the most unique features
of our visual tracking study was that it al-
lowed the subject to have instantancous feed-
back on his performance. When control was
lost the special-purpose  digital computer
produced the subject’s final score. “eritical
instability level.”™ on a digital voltmeter. This
was & major motivator of performance and
contributed. along with a monetary reward,
to the subject’s consistently trying for a high

seore.

Even the most carefully designed study
cannot exclude all effects caused by learn-
ing. Having the subjects practice on the truck-
ing task before the study begins still cannot
eliminate learning effects that take place in a
study running several weeks. Therefore, 2 con-
trol determination was used as a covariant in
the analvsis of variance.

Between-subject variability was removed
by using a cross-over Latin square design.
This also allowed us to use a relatively
small number of subjects. It is important to
note that a minimum of three days was re-
quired before a subject was allowed to start
another test, thus eliminating any prolonged
uross behavioral effect of one drug from con-
tounding the eflects of another drug.

Lorazepam, which has heen shown to pro-
duce lack of recall in some patients and to
have anti-anxicty properties, interferes with
hand-eve coordination. This suggests that the
operation of a motor vehicle or engaging in a
hazardons sport or occupation should he ap-
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proached with caution after using  this
medication.
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