
International experiences

Undergraduate research



International experiences in health care

• Spend a month in Tanzania working with students from ATC

• Diagnosing and repairing medical equipment

• Identifying unmet clinical needs

• Host students from Tanzania at Cornell for a month

• Take unmet needs to project ideas

• Explore research and medical environments

• International senior design experience

• Take project to a prototype device 

• Collaborate with peers from Tanzania

• Just completed first year of program.

• Students participate between Junior and Senior year. 





Cornell-ATC program senior project

• This year’s team developed a device to diagnose cervical 

insufficiency, a leading cause of premature birth that is difficult 

to diagnose. 



Undergraduate research

• More than half of BME undergraduates participate in research 

with faculty. 

• All BME labs, and most research groups at Cornell, have 

significant numbers of undergraduate researchers, often 

coming from many different disciplines. 

• Research provides opportunities to interact with faculty, 

graduate students, and other scientists to discover new 

knowledge and invent new technologies. 

• In BME, this means developing the tools and knowledge to 

improve our understanding, diagnosis, and treatment of 

human disease. 

• Undergraduates play a major role in the research enterprise at 

Cornell. 



Stalled capillaries cause brain blood flow 

reductions and memory impairment in Alzheimer’s 

disease mice
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Original Article

Increasing cerebral blood flow improves
cognit ion into late stages in Alzheimer ’s
disease mice

Oliver Bracko, Brendah N Njiru, Madisen Swallow,
Muhammad Ali, Mohammad Haft -Javaher ian and
Chr is B Schaffer

Abst ract

Alzheimer’s disease is associated with a 20–30% reduction in cerebral blood flow. In the APP/PS1 mouse model of

Alzheimer’s disease, inhibiting neutrophil adhesion using an antibody against the neutrophil specific protein Ly6G was

recently shown to drive rapid improvements in cerebral blood flow that was accompanied by an improvement in

performance on short-term memory tasks. Here, in a longitudinal aging study, we assessed how far into disease devel-

opment a single injection of anti-Ly6G treatment can acutely improve short-term memory function. We found that

APP/PS1 mice as old as 15–16 months had improved performance on the object replacement and Y-maze tests of spatial

and working short-term memory, measured at one day after anti-Ly6G treatment. APP/PS1 mice at 17–18 months of age

or older did not show acute improvements in cognitive performance, although we did find that capillar y stalls were still

reduced and cerebral blood flow wasstill increased by 17%in 21–22-months-old APP/PS1 mice given anti-Ly6G antibody.

These data add to the growing body of evidence suggesting that cerebral blood flow reductions are an important

contributing factor to the cognitive dysfunction associated with neurodegenerative disease. Thus, interfering with neu-

trophil adhesion could be a new therapeutic approach for Alzheimer’s disease.
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Int roduct ion

Alzheimer’s disease (AD) is the most common cause of

dementia in the elderly, and is characterized by brain

atrophy and a gradual cognitive decline that is corre-

lated with a loss of synapses and death of neuronal

cells, particularly in brain regions involved in learning

and memory processes.1 Recent work has suggested

that there are significant vascular contributions to the

progression and severity of AD and other forms of

dementia.2 Cerebral blood flow (CBF) reductions ran-

ging from 10 to 28% have been reported in patients

with AD and other neurodegenerative diseases.3–6

These CBF reductions can be detected early in disease

progression, before deposition of large amyloid plaques

or significant neurological decline.7–9 The degree of

blood flow reduction correlates with the severity

of some cognitive symptoms, suggesting that impaired

CBF may directly contribute to cognitive decline in

neurodegenerative disease. Decreased CBF in the thal-

amus and caudate was associated with poorer perform-

ance on a broad test of cognitive function in patients

with AD and mild cognitive impairment (M CI).10

In M CI patients, increased CBF was associated with

better memory performance, while decreased CBF was

correlated to poorer visuospatial perception and general

cognitive dysfunction.11–13 In addition, in aged humans

without neurodegenerative disease, lower blood flow in

hippocampus was associated with poorer spatial
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High fat diet worsens Alzheimer’s disease-related behavioral abnormalities and 1	

neuropathology in APP/PS1 mice, but not by synergistically decreasing cerebral 2	

blood flow  3	
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