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Biographical Statement

Barbara Strupp received her Bachelor's degree in Ethology from Washington
University in 1976, and her Ph.D. degree in Psychology in 1982 from Cornell
University.    She conducted postdoctoral research at  the National Insti tutes of
Health (Biological Psychiatry Branch, NIMH) from 1981-1983.   She then returned
to Cornell University in 1983, funded by a National Institutes of Health New
Investigator Research Award.  She currently serves as Professor in the Division of
Nutritional Sciences, and Adjunct Professor in the Department of Psychology. 
Professor Strupp is a member of the Graduate Fields of Nutrition, Psychology, and
Environmental Toxicology and the Program in Neuroscience.     Her research group
has been funded by three institutes at the NIH (NICHD, NIDA, and NIMH). These
grants  have supported research on numerous causes  of  human cogni t ive
dysfunction (malnutrition, PKU, early lead exposure, prenatal cocaine exposure,
Down syndrome, and Fragile X syndrome), as well as the development of novel
techniques for detecting and delineating cognitive and affective dysfunction in
rodent  models .

Strupp’s research primarily deals with causes of human cognitive dysfunction,
studies that  involve both children and rodent models.  The goals of the animal
studies are to determine the nature and underlying neural  basis  of  the cognit ive
dysfunction, with implications for therapeutic intervention and for elucidating
basic brain-cognition relationships.    Current projects (described below) pertain to
mouse models of  Down syndrome and Fragile X syndrome, rodent  and
non-human pr imate  models  of  chi ldhood lead exposure,  and a  murine model  of
genetic and dietary alterations in folate status.    Two human studies,  one ongoing
and one in the planning stages,  pertain to the lasting cognitive effects of prenatal
choline supplementat ion.  

Department Website Summary

More choline for pregnant,  nursing women could reduce Down syndrome
dysfunct ion,  guard against  dementia
The r ight  nutr ient  can boost  baby's  brain function
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Research

Current Research Activities

Ongoing projects in my lab:

1. Perinatal  choline supplementation research:   We have recently found that
supplementing the maternal  diet  during pregnancy and lactat ion significantly
improves at tention and emotion regulat ion in a mouse model  of  Down
syndrome.   A more circumscribed improvement in at tention was also seen in the
wildtype (control) littermates.   I am currently involved in a collaborative study
with investigators at the University of Chicago and NYU to elucidate the neural
mechanism(s) that underlies this lasting benefit .    We hypothesize that this benefit
may reflect protection of cholinergic basal forebrain neurons, which atrophy in
these mice with the onset  of Alzheimer-l ike neuropathology.   Furthermore we
hypothesize that  this  protection of cholinergic neurons is  mediated by improved
neurotrophin function.     We are in the middle of this project ,  but thus far the
results  support  these hypotheses.   This project  should have clinical  implications
for identifying the choline intake during pregnancy and lactation that is  optimal
for cognitive functioning throughout the l ifespan.   Parallel  studies with human
subjects are also ongoing with two DNS colleagues, (Drs. Caudill and Canfield),  In
addition, I recently submitted a proposal for a Hatch grant with Dr. Paul Soloway
to investigate the epigenetic changes in the offspring of dams supplemented with
additional choline during pregnancy and lactation. 

2. Succimer chelation of lead-exposed primates: My lab is also collaborating with
colleagues at the University of Wisconsin and UC-Santa Cruz on the analysis of



data  f rom a non-human pr imate  s tudy designed to  assess  the eff icacy of
succimer chelation for reducing lead-induced neurobehavioral  dysfunction.    A
prior study conducted in my lab several  years ago provided the first  evidence that
succimer chelation could significantly ameliorate lead-induced cognitive
dysfunction.    This study also provided the first  evidence that  chelation therapy
can produce lasting cognitive deficits if given to individuals without elevated lead
levels.  This latter finding was pivotal in halting an NIH clinical trial of the
efficacy of succimer chelation in treating autistic children.   It  will be important to
assess  whether  these same effects  are  seen in  non-human pr imates .  

3. The cognitive effects of altered folate status:  My lab is also collaborating with
Dr. Patrick Stover's lab to assess the effects of altered folate status on cognitive
functioning and emotion regulation.    Folate status was manipulated in this  study
by manipulating dietary folate intake,  assessed in conjunction with a mutation in
the Mthfd1 gene.   The  Mthfd1+ / + mice on the deficient diet exhibited impulsive
responding immediately following a change in task characteristics or on trials
following an error, indicative of altered regulation of arousal or emotion.   In
contras t ,  Mthfd1+ / g t mice (regardless of diet) exhibited attentional dysfunction
and a blunted affective response to committ ing an error.    Results  from a smaller
pilot  s tudy revealed that  the Mthfd1+ / g t mice also showed significantly decreased
expression levels for genes encoding choline dehydrogenase and the alpha 7
nicotinic cholinergic receptor.   The effects of the Mthfd1+ / g t muta t ion  on  both
gene expression and behavior  were more pronounced in the mice maintained on
the folate sufficient diet (relative to those on the deficient diet),  suggesting a
compensatory mechanism in the face of  the combined genetic  and dietary
perturbat ion of  folate  metabol ism.    These data  demonstrate  that  common
alterations in folate metabolism can produce functionally distinct cognitive and
affective changes,  and highlight the importance of considering genotype when
making dietary folate recommendations.  
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NS 7030             Graduate Seminar in Nutrition

NS 4010        Empirical Research in Nutrition

NS 4990              Honors Research in Nutrition 

Psych 4700      Undergraduate Research in Psychology 

Bio 2990            Undergraduate Research in Biology

Bio 4990         Undergraduate Research in Biology
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