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Statistical models were developed to analyze the effects of atropine on brain activity. Brain
activity was measured from the spectral EEG waveforms as a function of the percent power
in the first five frequency bands. The statistical analyses indicated that:

1. High and medium doses of atropine were associated with a statistically
significant increase in percent power in the first freqency band, with an
decrease in percent power in the fifth frequency band, which persisted through
the 600 minute time point.

2. The low atropine dose was associated with a statistically significant increase in
percent power in the first freqency band, and a decrease in percent power in
the fifth frequency band, at the 30 and 90 minute time points. Following the
low atropine dose, there were no significant measurable effects of atropine on
EEG waveforms at the 300 and 600 minute time points.

3. There were no significant measurable trends in the EEG waveforms for
monkeys injected with the saline control.

4. The effect of atropine on brain activity (as measured by EEG) appears to
diminish with respect to time since dosing.

A draft report of the experimental results was reviewed by Dr. John R. Hughes, Director of
the Department of Neurophysiology at the University of Illinois, Chicago Medical Center.
Dr. Hughes concluded that a 15-fold increase in sensitivity in the measurement of atropine
effects was attributable to the use of computerized EEG analyses. Dr. Hughes believes that
high percent power in the first frequency band, and corresponding decrease in percent power
in the fifth frequency band, are associated with a decrease in brain activity, and vice versa.
Based on extrapolation of these results from monkeys, Dr. Hughes concluded that a reduction
in brain activity in man could appear at an atropine dose of 0.003 mg/kg. This extrapolation
is comparable to previously reported data which demonstrated divided attention in man at an
atropine dose of 0.007 mg/kg. The slowing in brain activity predicted to occur at this dose
range of atropine (0.003 to 0.007 mg/kg) is not expected to seriously impair the soldier.
Based on his review of the literature, Dr. Hughes believes that an atropine dose of
0.012 mg/kg in man would produce a substantially larger reduction in brain activity,
associated with an increase in coordination errors, and could significantly impair the ability
of a soldier to perform complex tasks. Furthermore, Dr. Hughes concluded from his review
of the literature that an atropine-dose-of 0.028 mg/kg could affect helicopter flight
performance in some individuals, and an atropine dose of 0.040 mg/kg would likely place a
soldier on the battlefield in jeopardy.
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