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INTRODUCTION: The Paleocerebellum and Emotional Dysfunction Methylphenidate Dose-Dependently Decreases Blood Flow in the Cerebelluar Vermis of Childern with ADHD:

+ This poster presents unique findings suggesting arole for the cerebellar vermis (CV) in the enduring effects of child abuse and the
psychopharmacology of methylphenidatein ADHD children. « Recent evidence from animal and human research suggests that developmental pathology of the cerebellum may be particularly relevant to understanding

childhood attention deficit hyperactivity disorder or ADHD.

« Historically, the cerebellar vermis haslong been implicated in varous kinds of psychopathology. A wide range of basic, clinical and brain imaging studies
support arole for the midline cerebellar vermisin aggression (Berman 1997), (Heath 1977), depression (Beauregard, Leroux et al. 1998), hyperactivity
(Berquin, Giedd et al. 1998),(Mostofsky, Reiss et a. 1998), (Altman 1987) , psychosis (Heath 1977) (Lauterbach 1996) and the enduring effects of

early trauma (Kling, Steinberg et a. 1979).

« For example, Altman observed that selective x-ray irradiation of the cerebellum in infant rats during a critical granule cell migration period results in enduring
morphological alterations and a period of behavioral hyperactivity during adolescence which declinesin adulthood.

+ Findings from several recent studies employing magnetic resonance imaging-based morphometric analysis of the cerebellum in ADHD children implicate a
midline region of the cerebellum called the "inferior posterior lobe" of the vermis in the pathophysiology of motor and
cognitive defects (Berquin et al. 1998).
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* Theanterior cerebellar vermis (ACV) bilaterally influences dopamine release in the basal ganglia, anygdala and accumbens (Snider and Maiti 1976;
Snider, Maiti et al. 1976; Supple and Kapp 1994) viafastigial nucleus projections (Heath and Harper 1974) to pontine and mesencephalic nuclear

TS EEMITAL BIACRAY =) + Schmahmann has proposed that cerebellar pathology, which typically resultsin motor dysmetria (the term derived from the Greek (dys) "bad" and
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OUR WORKING HYPOTHESES: Behavioral Measures:

Activity and attention data were collected as previously described (Teicher et a
1996). Children sat in front of a computer and were evaluated using a continuous
performance attention task (CPT) based on the MCA and TOVA (Greenberg
1987). Thisisasimple GO/NO-GO vigilance task in which the subject responds

y to visual presentation of atarget and withholds response to non-target stimuli that
Rieiiemispher \ F:'. Ir\‘ appear in the center of the screen at afixed intertrial interval. The stimuli are

1) The ACV may function in emotional motor -- visceral coordination through bihemispheric switching of the forebrain limbic regions.
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2) Abnormally elevated resting blood flow in the ACV may be a marker of neural dysfunction in this cerebellar area. Aceumbens

Accumbens

from Side, Ml . S, xp. Nowr Vol 53 716, 1976)

3) Impaired hemispheric shifting (for example, as observed for binocular rivalry in bipolar disorder [Pettigrew and Miller 1998]) may represent a Left Hemispagre)
functional trait common to both survivors of early child abuse and hyperactive ADHD children. simple geometric shapes that can be distinguished without right/left discrimination,
and are designed to alow children with dyslexiato perform as well as normal
4) Psychophar macological interventions may restore normal switching function by reducing resting blood flow in the ACV asis observed Purkinje cellsin the (ACV) many bilaterally influence dopamine releasein the controls. Three 5 minute test sessions were recorded during a 30 minute test
YIS 0 Y 9 4 gresting forebrain by way o fastigial and par abrachial utput to pontine, mesencephalic period while an infrared motion analysis system (Qualisys, Glastonbury CT)

with methylphenidate administration in hyperactive ADHD children (OTHER SIDE). and amygdaloid nuclear groups.

recorded the movement of small reflective markers attached to the child head,
shoulder, elbow and back. The motion analysis system stored on a computer
the precise vertical and horizontal position of the centroid of each marker 50

Note: The findings reported in this poster represent "work in progress’ and may be modified with further analysis. times per second to aresolution of 0.04 mm.

SUBJECTS: LIMBIC SYSTEM CHECKLIST-33 (LSCL-33) SUBJECTS: RESULTS:
LN IS AR e T The LSCL-33, was designed to measure somatic, sensory, behavioral, and memory symptoms suggestive Six heathy control boys (102 £ 15 yr) and 1 boyswith ADHD (93 16 yr) Anoveral| dose-dependent resting blood flow decrease in the vermis was observed [F1,5 = 5.261, p< .01].
of temporal lobe epilepsy. Child abuse can be likened to akindling phenomena (Teicher, Ito et al. 1997). e Trend analysis supported a dose-dependent linear decline in perfusion [F1,5 = 13.676, p< .001].
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Inastudy of over 250 outpatients (Teicher, Glod et a. 1993), physical abuse was found to be associated s DS-IV criteia,
with a38% increase in LSCL-33 scores (P < 0.01), sexual abuse with a49% increase (P < 0.02), and g
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A strikingly robust correlation (BELOW) was observed between blood flow in the midline vermis
(but not the cerebellar hemispheres) and L SCL-33 scores.
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