

















Jennifer Ziolkowski PANDAS: Can Strep-throat trigger
Child Psychology, CLA, Obsessive-Compulsive Disorder for

Mentor: Dr. Andrea Victor, certain children?
Psychiatry Fairview-Riverside

Obsessive Compulsive Disorder (OCD) is a psychiatric condition characterized
by anxious or intrusive worries and thoughts (obsessions), followed by

ritualistic or repetitive behaviors (compulsions) to alleviate them. For 10% of the
population with OCD (2% of general population) the onset of OCD symptoms is
associated with streptococcal infections or strep throat. Prior studies have
indicated that two main areas for executive functioning within the brain are
significantly impacted by the symptoms of OCD: the basal ganglia and
orbitofrontal cortex. Over the course of the last year, | have had the opportunity to
work with an ongoing research study at the University of Minnesota, Fairview-
Riverside exploring the impact of PANDAS on neurocognitive functioning.
Participants include children ages 6-14 who meet criteria for OCD and/or tic
disorders and those who will potentially meet criteria for PANDAS. Two different
diagnostic interviews, battery of neurocognitive assessments, and a throat culture
are administered to participants during a peak period of symptom presence
(exacerbation) and a period of symptom absence (remission). It is hypothesized
that there will be a significant decrease in neurocognitive functioning (via the basal
ganglia and orbitofrontal cortex) in children with PANDAS during symptom
exacerbation as opposed to remission. This would suggest consequences for the
children’s cognitive executive control (e.g. attention, memory, inhibitory, planning,
and decision making skills),during these reoccurring episodes.
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Cocaine hydrolase (Albu-CocH), an engineered efficient mutant form of human
butyrylcholinesterase, blocks cocaine-induced reinstatement of drug-seeking
behavior in rats. In this study the effects of Albu-CocH on the escalation of
cocaine self-administration were investigated. Initially, rats learned to lever-press
for a food reward. Subsequently, the rats were trained to self-administer cocaine
during daily 2-hr sessions under a fixed ratio 1 schedule of reinforcement (0.4 mg/
kg, i.v.). After 3 days of stable responding (30 infusions/session), the session
length was extended to 6 hr for 21 days. For the first 7 days of the 6-hr sessions,
Albu-CocH was administered i.v. 30 minutes prior to the start of the session. This
was followed by 14 days when no enzyme treatment was administered, and these
results were compared to a group that received no injections. Responding of the
enzyme-treated rats during the first 7 days of escalation was elevated over the
responding of the controls. With suspension of the enzyme treatment during the
final 14 days of the escalation period, there was a difference in responding
between the groups. The marked elevation of responding after the first few days
of enzyme treatment suggested that the rats were attempting to circumvent the
effects of the enzyme. To explore this hypothesis, higher doses of Albu-CocH are
being tested to determine whether it will reduce escalation of cocaine self-
administration.
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This project involves the design of a portable satellite tracking system that
requires little or no initial setup by a user. The computations required to track the
position of a satellite are done onboard and the system provides a simple user
interface which allows the unit to be operated without needing additional
equipment. An azimuth-elevation rotor is controlled by the onboard processor and
sensor package which allows an antenna can be pointed at a satellite. To
minimize the setup required, the system does not need to be leveled or pointed in
any specific direction for proper operation due to the automated setup and
calibration that occurs when the system is started. This setup and calibration is
achieved through the use of a three-axis accelerometer and a two-axis
magnetometer. The accelerometer is used to determine the horizontal plane, thus
compensating for a non-level placement of the system. Once the horizontal plane
is determined, a magnetometer is then used to determine the directional
orientation of the system. Based on the horizontal plane and the directional
orientation, the azimuth and elevation coordinates can be re-mapped in software
to the true position of the azimuth-elevation rotor. After the user or a GPS has
provided the current location and time, the system is then setup and calibrated.
Once the initialization is complete, the position of a user selected communications
satellite is continuously calculated using the SGP4/SDP4 model and the antenna
orientation is constantly updated to follow the position of the satellite.
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