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Mr. Trabb did both animal research and human research on the basic
mechanisms of non-photic entrainment of circadian rhythmicity

ANIMAL RESEARCH

Project title: Phase-shifting effects of triazolam on the biological
clock of the Tau mutant hamster.

Background: The first single gene mutation that is associated with
a major change in the mammalian circadian clock was found in the golden
hamster. This mutation in the heterozygous state results in a shortening of
the circadian perios of the activity rhythm from 24 to 22 hrs, while in the
homozygous state the period of the activity rhythm is 20 hrs. Very little is
known about how this mutation affects other circadian properties.
Previous studies had demonstrated that the Phase Response Curve (PRC) to
light pulses may be different between tau mutant and wild-type animals.
In view of the recent demonstration that induced-changes in the activity-
rest cycle of the hamster can induce phase shifts in the circadian clock
regulating the activity rhythm of hamsters, Mr. Trabb sought to determine




if the phase shifting effects of an activity-inducing stimulus on the clock
differed between tau mutant and wild-type hamstes.

Experiments and Conclusions: Tau mutant animals for studies at
Northwestern University were obtained from Dr. Michael Menaker at the
University of Virginia. Tau mutant and wild-type hamsters were housed
in cages with a running wheel, and movement of the wheel was recorded
on-line by a recently developed computerized system. Mr. Trabb learned
how to use this system, as well as the sophisticated software used in data
analysis. Animals were allowed to free-run under conditions of constant
light, before receiving a single injection of triazolam at different circadian
times. Previous studies had shown that treatment with triazolam induces
an acute increase in locomotor activity which in turn is responsible for
inducing phase shifts in the free-running rhythm of activity. The PRCs
generated in mutant and wild-type animals were similar, indicating that
this mutation does not alter the feedback effects of activity on the
circadian clock.

HUMAN RESEARCH

Project title: direct and phase-shifting effects of exercise on
circadian profiles of TSH and melatonin

Background: in a previous series of studies designed to examine
the phase-shifting effects of nighttime exposure to a 3-hour period of
exercise, we demonstrated that delay shifts of the profiles of TSH and
melatonin occurred one day after exposure. We also unexpectedly
observed direct stimulatory effects of exercise on TSH secretion. The next
series of experiments were designed to examine whether daytime exercise
exposure had similar effects

Experiments and conclusions: the studies showed that afternoon
exposure to exercise increases TSH levels and tends to delay the onset of
nocturnal TSH secretion on the following night. Analysis of the melatonin
levels is under progress. Mr. Trabb learned to recruit, screen and
supervise research volunteers, to record EEG activity, and all the basic
skills of clinical research. He also participated in studies examining the
effects of carbohydrate intake on vigilance and performance.




Frederick Salchli -
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"""Projett Title: Effects of age on the response of the clock to the
phase-shifting effects of light.

Background: In both rodents and humans, advanced age is
associated with a number of different alterations in the expression of
behavioral, endocrine and physiological rhythms. For example, in old
animals entrained to a light-dark cycle there is much more variability
from day-to-day in the onset of activity, and the activity pattern itself
becomes highly fragmented. It is not clear if this breakdown in the
normally coherent activity/rest cycle is due to alterations in the circadian
clock itself or in the entrainment pathways. As a first step to address this
question, Mr. Salchli participated in studies to determine if there is any
change in sensitivity to the effects of light on the circadian clcok with
advanced age in hamsters.

Experiments and Conclusions: Mr. Salchli was responsible for
incorporating the new computerized data collection and analysis system
into the laboratory. His computer skills were vital in allowing the
laboratory to begin using this new system. He used this system to
determine the phase shifting effects of light pulses of varying intensity on
the free-running circadian rhythm of locomotor activity in both young and
old hamsters. He was able to demonstrate that old hamsters are about 20
times less sensitive to the effects of light on the circadian clcok, despite
there being little if any effect of age on the amount of light being
transmitted through the eyes. These results raise the possbility that age-
related changes in the circadian organization in animals, including humans,
could be due to a decreased sensitivity to the entraining agents in the
environment. Thus, a countermeasure that could be used to reverse the
effects of aging on the circadian clock would be to increase the strength of
the entraining agents.




